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THE TRANSACTIONS 


OF THE 


SOUTH AFRICAN PHILOSOPHICAL SOCIETY. 


THE TRANSKEIAN TERRITORIES : THEIR PHYSICAL 
GEOGRAPHY AND ETHNOLOGY. 


By H. C. ScHunke. 
(READ JANUARY 28, 1891.) 


To know a country we must not alone have a knowledge of its 
geographical position and the rivers which drain it, but we must 
have a clear and distinct understanding of its relief; it is, therefore, 
mecessary in giving an account of the Transkeian Territories, or 
more properly called “ Kaffraria Proper”’—to begin with a descrip- 
‘tion of the Physical Structure. The country extends from the 
Indwe-Kei to the Umzimkulu and Umtamvuna and from the Indian 
Ocean to the Drakensberg Range, or in other words from the Eastern 
Frontier Districts of the Cape Colony to Natal. It falls within 
.30° and 81° 40’ of South Latitude. ‘The direction of the coast line 
which is almost a straight one is from South-west to North-east 
The country forms a section of the South African coast belt, i.e. 
it is situated between the main elevation of South Africa which 
‘ranges round the inland plateau and the sea. Its extent is 17,542 
square miles. The main range in this part of South-East Africa 
attains a considerable altitude and comes into close proximity to 
the sea, reducing the coast belt to a narrow steeply inclined strip 
‘of land which rises in terraces. These terraces or steps are well 
defined and we are enabled to divide the country into ‘three distinct 
parts, viz.: (1) A coast region ; (2) a first terrace which rises along 
its outer edge to over 1,500 feet above sea-level and which has an 
-average altitude of 2,000 feet ; and (3) a second or upper terrace of 
-an altitude exceeding 4,000 feet. The upper terrace stretches along 
D2 
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the base of the main range ; on its coast side it is bounded almost 
throughout by a secondary range of mountains which has an abrupt 
and steep incline towards the first and lower terrace. The outer 
edge of the first terrace, though well defined, is not bounded by a 
distinct range of mountains. The coast region is exceedingly rugged 
and broken; froin the border of the first terrace ridges incline 
towards the coast, and deep down, flanked often by high precipices 
on either side, the rivers flow in tortuous courses seawards. The 
scenery is pleasing, there is a wild and romantic alternation of 
swelling hills and deep gorges and of rolling grass-lands, forest 
and jungle. In width the coast-lands rarely exceed twenty miles. 
The first terrace is less rugged than the coast region, it presents: 
the appearance of an open undulating grass country. As one 
approaches the upper terrace the land becomes however more 
mountainous, and where it is intersected by the larger rivers its’ 
valleys are deep and narrow with steep precipitous declivities, 
The scenery is on the whole less attractive. 

The upper terrace is also undulatory in its nature, its scenery is- 
delightful, the mountains towering above its level are grand and 
majestic, and in winter when covered with snow cannot be surpassed: 
by anything in South Africa. The Main range is called the Drakens-- 
bergen or Kathlamba Mountains, and it continues under this name 
beyond East Griqualand as far as the Verzamelbergen on the North- 
Eastern boundary of Natal. 

Its culminating points lie beyond our area, near the sources of 
the Tugela and Bushmans Rivers in Natal. 

Near the sources of the Umzimvubu the range is almost one 
hundred miles distant from the coast, from there it extends for 
seventy miles south-west to the sources of the Tina River, thence: 
for fifty-five miles south-west by south as far as the sources of. 
the Inxu and Xuka Rivers; in this part it rises boldly to a relative 
altitude of 4,000 feet above the upper terrace or to an altitude of 
over 8,000 feet above sea level. Many prominent peaks tower above 
the crest of this magnificent mountain range, such as the Twins, 
the Newton Peak, Mount Huxley, Benlomond or Snow Peak and 
the Kathlamba Peak. Atthe sources of the Xuka River the range— 
here but eighty-five miles distant from the coast—deflects and tends- 
westwards for twenty-seven miles to the Washbank Peak and then 
southwards for seven miles to the Xalanga Peak near the sources- 
of the Indwe River. From the sources of the Xuka the range falls- 


1891. | Their Physical Geography and Ethnology. 3 


towards Barkly Pass, then rises again to| Table Mountain and reaches 
an altitude of over 8,000 feet in the Washbank Peak. Westwards 
from here the main range is called the Stormbergen. The secondary 
Range of mountains, called by the Dutch-speaking population by 
the collective name of Zuurbergen, which marks the limit of the 
upper terrace on the coast side, is inferior in height to the Drakens- 
bergen. Its average altitude is 5,000 feet. It is the continuation 
of the range known in the Frontier Districts as Great Winterberg, 
Katberg, Elandsberg, Amatola and Kologha. Proceeding from the 
Indwe in the direction of Natal it is known by the successive names : 
Lubizi, Gumakala, Untonhloni, Gutyeni, Gulindota, Gaka, Baziya, 
Matnana, Umeano, Inziswa, Nolangeni and Ingeli Mountains. 
Between the Kei and Bashee Rivers covering a great portion of 
Fingoland and Idutywa an isolated plateau rises above the first 
terrace and reaches in its highest point an elevation of 3,600 feet ; 
it is cut off from the spurs of the Zuurbergen on the west side 
by the Kei and on the east side by the Umgwali-Bashee. For 
convenience sake we may call it the Mcamakwe Plateau, because 
its highest point is situated near the Ncamakwe Residency in 
_Fingoland. 
Few parts of South Africa are so well watered as Kaffraria 
Proper; it is true the numerous perennial streams which intersect 
it are, strictly speaking, but mountain streams, none of which attain 
comparatively speaking great width or volume of water; they are 
impetuous and swift and hurry much of the highly prized water 
into the ocean, before it can afford any benefit ; still, looked at from 
can African point of view water is plentiful, more abundant, in fact, 
than in any other part south of the Zambesi. We have divided the 
‘territory into three parts or belts according to their elevation. The 
rivers may be divided into three corresponding classes, viz.: Rivers 
which rise : 1, on the main range ; 2, on the Zuurbergen ; 3, below the 
-edge of the last terrace, or into principal, secondary and coast rivers, 
with respective drainage areas of 19,304, 2,780 and 5,026 square 
miles. The principal rivers are represented by the Indwe, Kei, 
Bashee, St. John’s and Umzimkulu. Of the first and last only 
portion of their drainage areas fall within our limits. Considering 
the drainage area and the amount of water carried to the sea the 
St. John’s River ranks chief in order. In consequence of the undu- 
ating nature of the country the rivers of all three classes are 
exceedingly tortuous ; the proportion of the absolute length to the 
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direct distance measured from source to mouth ranges from 5: 3 to” 
13: 5. The mean proportion obtained from a considerable number- 
of streams is 9: 5. 


DRAINAGE AREAS OF RIVERs. 


Principal Rivers. 


Great Kei River (portion of drainage area) oe io es 
[ Total drainage area of Kei River eve 7,520] 
Bashee bee ane oe be ee --- 2,210 
St. John’s River or Umzimvubu see ae eat ei, 
Umzimkulu (portion of drainage area)... ies Ses OARS. 
Secondary Rivers. 

Umtata ie abe Pe acd utd an 866 - 
Umtamvuna (portion of drainage area) ... ee as 430° 
Coast Rwvers. 

Group 1 between Kei and Bashee wee ee hy 984 
» 2 5... Bashee-and- Umtata oe ay Le 435 
el AS een Umtata and St. John’s ... Hie ae 746 
Be St. John’s and Umtamvuna x ison Maa: 


The coast line between the Kei River and the Umtamvuna shows: 
the characteristic features of the African coast—a distressing uni- 
formity—in a strong degree ; not a bay, not a bight is to be found 
along its whole length of sufficient depth to be of any account as 
a safe harbour. In a limited measure, the fine deep estuaries, near 
the river mouths, make good for this lamentable deficiency. They 
would afford excellent shelter even from the fiercest gales of the 
Indian Ocean, but that they have with but few exceptions the 
drawback of being obstructed by immense sandbanks. Not only 
that the rivers have too small a volume of water to throw out deposits 
seawards and to form anything resembling a delta, they do not even: 
offer sufficient power of resistance to the mighty agency of the ocean 
which flings enormous masses of sand up their beds constituting 
the obstructing sand bars. The action of the sea current from the. 
north-east, the returning eddy and the insignificant volume of the: 
water of the rivers combined, form sandspits which extend from the 
western points of the river mouths obliquely up the river beds. The 
volume of water carried seawards determines the length of the sand- 
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spits. The bar at the Kei mouth is exceedingly small and the same 
is the case at the Umtata mouth, only there is a large rock in the 
midst of the channel at the latter, inside of which there is deep water. 
It is said this rock could with ease be removed by blasting. Without 
doubt the magnificent firth at the mouth of the St. Jobn’s River 
will become a large and important port. The drawback here is not 
so much the bar, for that shows a greater depth of water than the 
one at the Buffalo mouth, but the narrowness of the channel during 
the latter part of winter and autumn. Vessels of 60—100 tons go 
in and outat high water at all times. of the year. The outer anchorage 
is well sheltered by Cape Hermes and is close to the bar. From the 
mouth upwards the beautiful river, which is in parts over 400 yards 
wide, is navigable for small craft for over 10 miles. 

On the whole the geological formation of Kaffraria Proper may 
be said to be similar to that of Natal. Along the coast from St. 
John’s River mouth to Natal there is a belt of quartzite sandstone ; 
then there are belts of Ecca and Dwyka conglomerate. From the 
upper plateau right down to the base of the Zuurberg there is a 
mighty sandstone formation ranging vertically over more than 38,000 
feet. It is interspersed with coal measures, the principal of which 
are found at an altitude of from 4,000 to 4,800 feet above sea 
level. The formation extends horizontally over the whole upper 
terrace from the Indwe to Natal and represents the principal coal 
region of the Cape Colony. Numerous dykes of eruptive rock extend 
from the main range across the upper plateau. At present very little 
is known of the existence of minerals and precious stones. Copper 
is found in insignificant quantities in the Zuurberg near Mount Ayliff 
and on the higher parts of Eastern Pondoland. Lead and silver have 
been found on the Tonti Range and Tabainkulu in Pondoland and 
in some parts of the coast land between St. John’s River and the 
Bashee. Iron pyrites consisting of one half sulphur and one half 
iron are found in solid masses and in considerable quantity along 
the coast. Hast of St. John’s River graphite is found on the 
seashore and near the Umtamvuna there is asbestos. There have 
been frequent reports of gold discoveries, such as at Ongeluks Nek 
and on the Umga River in the Maclear District. If the specimens 
were really found in those localities, which is as yet doubtful, they 
are of too insignificant value to warrant any expenditure of money. 

There exists a strict relation between the geographical position, 
the direction and contour of the coastline and of the main elevation 
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and the linear distances from the coast of points of equal altitude 
and the climate. Our general knowledge of the climate of South- 
Eastern Africa and of the physical structure of Kaffraria Proper in 
special enables us, notwithstanding the scarcity of local observation, 
to arrive at an approximate solution of the meteorological problems 
which present themselves. We may presume that during summer 
the region of minimum barometric pressure in South Africa is 
situated in the Kalahari Desert and the prevailing winds in summer 
along the South-east coast blow therefore in that direction. The 
South-east winds bring rain. In winter the prevailing winds are 
from the North-west. This is entirely different from what takes 
place in South-West Africa where rains occur in winter and are 
brought by North-west and West winds. In Kaffraria the North- 
west winds iv winter blow with great force sometimes to 9th and 
10th degree of force, whereas the South-east winds in summer rarely 
exceed the 4th and 5th degree. Kaffraria is situated on the weather 
side of the main elevation, which latter like the coastline has a 
direction almost at right angles to the direction of the rain-bringing 
winds, and the country is therefore on the whole well supplied with 
rain. The greatest amount of rain falls along the Drakensberg 
and on the seacoast. It is equal to that of Southern Europe, averaging 
over thirty-two inches. The mean rainfall of the territory may be 
put down atabout twenty-eight inches, which exceeds the rainfall 
of Southern Germany and is exactly that of the Colony of Victoria. 
Just opposite the part of the coast between the Bashee and St. 
John’s Rivers the Drakensperg and Zuurberg attain their closest 
proximity to the coast. It is on the upper terrace in this part that 
the maximum rainfall is attained. During nearly the whole summer 
there is a steady rainfall which can always be depended upon and 
droughts are not known. One would think that in so narrow a 
coast belt as Kaffraria the South-east trade winds would blow from the 
coast to the main elevation throughout with unfailing regularity ; 
but such is not the case. It is exceedingly interesting to notice 
the local modifications which are due to the relief of the country. 
The principal regions in which I have noticed such local disturbances 
of the normal climate are the Upper Umzimvubu or St. John’s Basin 
and the Upper and Middle Kei Basin. In the latter the modification 
of climate is by far the more marked. The Basin is surrounded on 
all sides by high mountain ranges and plateaus, but what chiefly 
determines the character of its climate is the high Ncamakwe Plateau 
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which closes it on the south-east side, the side from which come the 
rain-bringing winds. Distinct cyclonic action round a point of 
minimum air pressure and in accordance with the law of gyration 
-of Buys-Ballot is here observable. The winds instead of blowing 
‘from the south-east frequently gyrate from north-west through south 
‘to north-east, sometimes carrying heavy thunderclouds with them. 
Mr. Gamble in one of his papers on the climate of Southern Africa 
mentions these irregular winds which blow north of the Katberg 
-and sweepalong the northern slopes of the Amatola Mountains. He 
-ealls them “return trades’ which considering they are entirely local 
would hardly be a correct appellation. It is due to these winds 
which blow in opposition to the regular South-east trade winds that 
the Kei Basin is sometimes subject to severe droughts. The upper 
terrace is cold in winter. There are heavy night frosts and snow 
falls frequently. The Drakensberg range has been seen covered 
‘with snow as early as March and as late as November. On the 
whole the climate of Kaffraria is exceedingly healthy and pleasant, 
-and well adapted to a European pupulation. 


In intimate relation to the relief of the country and the climate 
with all its local modifications is the fora. The Botanical region 
.to which Kaffraria belongs is the “Tropical African Region.” The 
character of the vegetation is on the whole, like in Natal and the 
Frontier Districts, that of the Steppe. The country is covered to 
‘the very mountain tops with a dense growth of grass of varying 
height. The species of grasses are numerous and are popularly divided 
into “sweet” and “sour” kinds ; the extent covered by the “sour” 
kinds, which are not so nutritious and desirable as pasture, is limited 
to the outer edge of the upper plateau (hence its name Zuurber- 
gen) and patches of land along the foot of the main range. Nearly 
all the principal forest trees and arborescent shrubs of South-Eastern 
Africa exist in Kaffraria. Their distribution is entirely dependent 
-on the relief of the country. The principal forests are found on the 
slopes of the Zuurberg, in the gorges of the outer-edge of the first 
terrace and along the sea coast. In the Drakensberg valleys forests 
are only found inthe most secluded and sheltered nooks and corners. 
In delineating the main elevation of the country and the Zuurberg 
and the inland border of the coast lands on paper, we at the 
same time show the lines on which is found the principal forest 
vegetation. : 
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Of the coast forests some are of enormous extent such as the 
Udwessa, the Manubi, and the Ekossa (or Egosa) forests. 
They abound in yellowwood, Cape teak, assegai-wood, white pear, 
Kafir boom, Kafir ironwood, Cape box, redwood, white ironwood, 
olive, wild plum, red pear, wild chestnut, Cape ash and sneezewood. 
The forests on the first terrace consist chiefly of yellowwood, stink- 
wood, ironwood, sneezewood, olive, red and white pear. The 
principal forests are the Untonhloni near the head of the Umgwali: 
River, the Xwexweni, Gulindota and Myolo forests near the Bashee, 
the Tabandula in the Qumbu district and the Ingeli forest near the 
Natal border. The forests of the Drakensberg range consist princi-- 
pally of yellowwood. There is a great and remarkable scarcity of 
heaths and bulbous plants in Kaffraria as compared -with the western: 
part of South Africa. Along the rivers from the foot of the Zuur-- 
bergen to the seacoast, there is a plentiful growth of mimosa. Near 
the seacoast the mimosa is scattered over much of the undulating 
grass country. Along the lower courses of the larger rivers euphorbia 
and aloe are plentiful. The grand and beautiful forests combined: 
with the peculiar configuration of the country lend to the scenery 
of Kaffraria its own characteristic physiognomy. The loveliest and. 
most picturesque parts are found in the basin of the St. John’s River. 
To give an idea of the nature of the scenery of the country it will 
suffice to describe the lower valley of this magnificent river, which 
description I take from a more elaborate treatise by me on the 
Physical Geography of that part of South Africa. Below the junction. 
of the Caba with the St. John’s River the scenery becomes grand: 
and wild, the slopes of the ridges which close in the valley become 
thickly wooded, to the east the Tabainkulu stretches its steep 
bank range, densely clothed to the summit with dark primeval 
forest, away right down to the confluence of the Umzimvubu and 
Umzimhlava. Six to eight miles further down in this romantic valley” 
the Umzimvubu (St. John’s) receives from the west the powerful Tina 
River. The country which stretches now away on both sides of 
the river to the sea is the most beautiful part of the St. John’s basin ;. 
it is asserted even that it ranks amongst the most lovely and 
picturesque parts of the globe. It is exceedingly rugged and broken, . 
high ridges extend on either side of the valley right down to the 
coast, where they are abruptly chopped off and form two bold. 
conspicuous headlands, a gateway through which the St. John’s pours 
seawards. The valley presents the appearance of a vast chasm ; 
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it is impossible to form any comprehension of the grand and 
wondrously wild and romantic scenery. The grandeur of the noble 
lofty hills clothed with the densest woods which overlook the 
enormous gap can hardly be surpassed. At every bend of the valley 
some new and striking feature meets the eye, now precipices rise 
steep and sheer to more than 1,000 feet above the surface of the 
water, sumptuously draped to their tops with dense bush, so that no 
glimpse of rock appears ; now forbidding cliffs lift their heads from 
out of the dark leafy deeps ; then pleasant grassy spurs slant down 
to the river side, with knobs—sometimes bush-topped—rising above 
their sharp ridges, and at the bottom of the valley the magnificent 
river winds steadily along in wide curves. It is a magnificent 
picture which the river presents with its bright, clear and deep 
reaches of water, overshadowed by gigantic walls and dark forest- 
tracts. Wherever you look the valley has a grand and imposing 
aspect. 

Within the memory of living men Kaffraria abounded in wild 
animals, like most other parts of South Africa. It is not surprising 
that with a large influx of natives from one side and the arrival of 
the white man from the other the game should have become very 
scarce. ‘The Upper Terrace, at one time called Nomansland, retained 
its riches in wild animals, especially of antelopes, until very lately. 
In the Drakensberg and Zuurberger, as also along the precipitous 
valleys of the large rivers, sev2ral species of baboons are found and 
the forests of the coast region abound in monkeys. Of antelopes, . 
the principal remaining species are the bushbuck in the forests, the 
rhebok on the mountain plateaus, the klipspringer in the Drakensberg, . 
and the oribe on the undulating open grass country. LElands are only 
found still on the almost inaccessible part of the main range of the 
Drakensberg, between the Kenigha head and the sources of the - 
Umzimvubu River. Elephants which were plentiful in the coast 
forests are now extinct. A few buffaloes are still supposed to exist 
in one of the Zuurberg forests ; hippopotami, about a dozen in all, 
are still found along the sea-coast in the marshy mouths of the 
smaller rivers between the Bashee and Port Grosvenor. The last 
lion in Kaffraria was seen in 1879 on the Hlankomo range, a spur 
of the Drakensberg, and one was killed, some two years before that, . 
at the Ingeli. Leopards and several kinds of tiger-cats still abound 
in the Drakensberg, in the forests of the Zuurbergen and the coast 
region. Of birds and reptiles there are none, as far as the writer’s 
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knowledge goes, peculiar to Kaffraria alone, and the Fauna is in 
this respect similar to that of the frontier districts and Natal. 

At one time the whole of Kaffraria Proper was in possession of 
Hottentots and Bushmen tribes. It was about the time when the 
Dutch first founded the settlement in Table Bay that other and 
more powerful native tribes of a darker hue living to the north-east 
were driven from their original homes by unknown events and 
wandered south-westwards, gradually taking possession of a great 
part of the country of the Hottentots, leaving the higher and colder 
parts to the Bushmen. it would take too long to follow the move- 
ments of the different tribes even within the last generation. 

The natives in Kaffraria Proper belong to-day chiefly to the Bantu 
family. The Hottentots and Bushmen still surviving are in such 
insignificant numbers that we need hardly mention them now. The 
Bantu are represented by the Xosa (consisting of Gaika, Gealeka, 
Ndhlambe and Bomvana), Tembu, Pondomise, Pondo, Baca and 
Xesibe, Basuto Immigrants and Fingoes, consisting of numerous 
broken-up tribes. The population of natives may be roughly put 
down at over half a million, or at thirty to the square mile. Their 
distribution over the country is of varying density and is, especially 
where the disturbance and interference by the white man have 
been least, remarkably dependent on the configuration and geological 
formation of the country, which have determined the condition of 
climate, soil and vegetation. Especially in Pondoland this close 
relation is remarkably apparent. Although in Pondoland the average 
density of population is fifty to the square mile, there are large tracts 
of country almost entirely bare of inhabitants, whereas there are 
other parts which have a population of fully 100 to the square mile. 

The mightiest of native nations was at one time that of the 
Gealeka ; the tribe is now broken up, and together with Gaikas 
from over the Kei its members are scattered over the whole 
‘coast country from the Kei to Natal. The Chief Kreli, who 
lives in Bomvanaland, has only 500 to 600 trusty followers with 
‘him at the present day. The Bomvana live along the coast between 
the Bashee and Umtata Rivers. The Pondo, divided into two sections, 
occupy the coast country from the Umtata River to Natal. Under the 
Zuurbergen and adjoining the Pondo country, proceeding from north- 
east to south-east as far as Umtata, we have the Xesibe, the Baca, 
and the Pondomise. Another section of the Baca tribe is found in the 
Umzimkulu district near the Natal border. From the Umtata River 
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westward, as far as the Indwe-Kei we have the Tembu, divided into 

different sections under separate chiefs. Between the Bashee and Kei, 

there are Fingoland and the Idutywa Reserve. The latter is populated 

by Ndhlambe, Gealeka and Fingoes. Along the coast between Kei 

and Bashee there are various locations made up of remnants of broken-. 
up tribes. Apart from Fingoland the Fingoes occupy many valuable 

locations throughout the Transkeian territories. Under the Drakens-- 
berg there are settlements of Basuto and Hlubies. 

There are very few parts in Kaffraria where the natives are still 
found in their original raw state, uninfluenced by civilization. These 
parts are far away from the ordinary trade routes, such as Gwadiso’s 
Country, Bomvanaland, and the central coast region of Eastern Pondo-- 
land. There the ethnologist may still have an opportunity of 
studying native customs and ways of thinking. In many of their 
regulative arrangements, marital and filial especially, the heathen 
natives, although under the direct influence of civilization, show 
considerable conservatism. The customary relation between husband 
and wife, and between parents and children, has undergone very little 
or no change ; even in cases when natives have become Christians 
these regulative arrangments, though not openly acknowledged, have 
been known toexist. Public and military arrangements suchas former- 
ly existed among all the tribes and now only exist in Pondoland, have 
now been either modified or abolished. Ceremonials, laws of inter~ 
course, are also gradually undergoing change. In their manner of 
building and the kind of food used, the heathen natives have made 
very little change. In clothing, the skin karross has universally 
given way to the woollen blanket. A great improvement exists 
throughout in the manner of cultivating and in the reaping of crops ; 
the number of ploughs used in tie country in the place of the old 
Kafir hoe is enormous. Some influence on the native has been 
exercised by the white man in regard to his esthetic and moral senti- 
ments, knowledge and superstition, and even the language is 
undergoing some change. 

It is impossible within the scope of this paper, which has already 
attained a greater length than the writer had anticipated, to enter 
into a detailed description of the natives in their raw and uninfluenced 
state ; if is a subject which will be better treated in a separate paper 
which the writer proposes to write and which may be looked upon as 
a sequel to this one. 
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NOTES ON THE OROGRAPHY AND CLIMATIC CONDI- 
TION OF SOUTH-EASTERN AFRICA AND ON THE 
MIGRATION OF NATIVES. 


By H. C. ScHUNKE. 


[READ 9TH JULY, 1891.] 


Muvucu interest is at the present time taken in that portion of South- 
Eastern Africa which is situated between the South African Republic 
_and Zambesi River. The interest is chiefly political and commercial. 
This Society has no concern with politics, nor can it have anything 
-to do with the commercial enterprises now in progress in those distant 
parts. The only point of interest to this Society is a knowledge of 
the country in the light of the modern science of geography. The 
- land in Southern Africa which is adapted to European colonisation 
is exceedingly limited and much of it is occupied by a dense popula- 
tion of natives ; it is therefore a subject of the utmost importance to us 
to determine what are the real limits of the area healthy to Europeans. 
By colonisation is meant not merely a formation of outstations of 
civilisation such as is found even in the most forbidding parts of 
the globe, for men will now-a-days go anywhere for trade, hunting, 
or in search of minerals, but a settlement of communities such as 
we are accustomed to in the Cape Colony, Natal and the Free State. 
There are three important geographical factors we must consider in 
order to obtain any satisfactory conclusion as to the nature of the 
country and its climate. Geographical position (Latitude), physical 
structures (elevation and distance of lines of equal altitude Wrom 
the sea coast), and position with regard to the ocean. From these 
we may deduce much useful knowledge which may be a guidance and 
prevent disastrous experiments in colonisation. From existing © 
sources of information the writer has gathered some data which give 
some approximate idea of the orography of South-Eastern Africa, 
and has laid the results down on a map, which shows at a glance 
the main elevation of the country from Latitude 33° south to the 
Zambesi River. sa 

Many, no doubt, have a clear notion of the geographical position 
of the country under consideration, but they may not fully realise 
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what is its physical structure. You will permit me again to explain 
that the continent of Africa consists chiefly of a vast plateau of an 
average altitude of nearly 3,000 feet abovesea level, extending from the 
‘Cape Colony to Abyssinia and the Soudan, sloping gradually away 
to the north towards Egypt and the Sahara Desert. East and west 
the plateau falls away to the sea precipitously and its edge is generally 
marked by a mountain range. Not many will realise that when 
travelling up Nelspoort in the Beaufort West district, or even Bush- 
-manshoek near Queen’s Town, or over the Drakensberg near Harri- 
smith or Newcastle, or over the cataracts of the Congo towards 
Stanley Pool, or from Bagamoyo near Zanzibar over the mountains 
of Ugogo in the direction of Lake Tanganyika, or from Mombassa 
over the high range near the Kilimanjaro to Lake Victoria Nyanza, 
that they pass over the outer edge or rim of the great African 
Plateau. The map shows the extent of the country in South- 
Eastern Africa which is situated above 38,000 feet (the average 
altitude of the African Plateau). Throughout the whole of Southern 
Africa from the Cunene River on the West Coast to the Zoutpansberg 
district in the Transvaal, the edge of the inland plateau keeps almost 
-parallel with the coast at an average distance of about 150 miles. 
From the Zoutpansberg the contour of 3,000 feet follows a south- 
west direction to the Limpopo, which it crosses near the junction of 
the Great Marico, thence extends north in the direction of the sources 
of the Tati River and thence north-east and east, sweeping in irregular 
lines round the plateau of Manica and Mashonaland and thence tending 
west to the upper Zambesi valley. It will be seen that there is 
-situated above 3,000 feet the whole of the Free State, Basutoland and 
Bechuanaland, a great portion of the Transkeian Territories and 
Natal,and two-thirds of the Transvaal. Of Mashonaland and Matabele- 
land not one-half exceeds the altitude of 3,000 feet above sea. level. 
From practical experience gained in other parts similarly situated. 
-we can safely make the statement that the whole of the country 
between the Limpopo and the Zambesi situated below the contour 
.of 8,000 feet is absolutely unfit for European settlement, and that 
it can neither on theoretical or empirical grounds be maintained 
that either the Tuli, Fort Victoria or Beira-Massikessi Road is of 
any lasting practical value. The Highland of Mashonaland and 
Manica is comparatively healthy ; that is all that can at the present 
time be said. In order to obtain some idea of what may be expected 
_ of that country, let us consider the northern portion of the Highland 
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situated within the Transvaal Republic. Zeerust and Malmani in: 
the Marico district, the Rustenburg district north of Magalies- 
berg, Nylstroom, Pietersburg, Origstad, Lydenburg, and Barberton 
are all situated on the high plateau, yet the climate in neither 
of these parts can be called safe. What has been the history 
of Schoemansdal and Origstad in the past ? More than one-half of the 
inhabitants were suddenly carried off by fever. The experience of 
the past has shown that malaria may be carried from the Low Country 
over fifty to sixty milés of the Highland with deadly effect. Let us 
therefore not forget that the Highland in Matabeleland is scarcely 
fifty miles in width, and that even Mashonaland and Manica are but 
narrow, and that there is the additional drawback of a considerable: 
reduction in latitude to be taken into account. One conclusion, for the: 
present, must be that for colonisation in the true sense of the word the 
land in Mashonaland and Manica cannot be of great extent. There is no: 
disguising the fact that the country north of the Limpopo is more: 
adapted to the black man than to the European, and we may fitly ask 
ourselves to-day the question whether at some future time it may not be 
possible to remove some of the numerous tribes now occupying the /inest,. 
healthiest and most productive part of South Africa away to the vast, 
and to them inviting, area where Europeans cannot expect to become 
acclimatised. The traditions of our natives living in the coast 
country from Tongaland down to the Fish River show distinctly that 
they migrated not so many generations ago from the North. In fact 
it is believed that there was a southward movement two or three 
hundred years ago among all the tribes from the Great Lakes down to- 
the Cape. During the wars of the Zulus under Chaka a retrograde 
movement set in from Zululand, and parts of what is to-day the Free 
State, still at the same time large numbers of natives were pushed 
South-East into the Transkeian Territories. The Matabele moved 
northward from the Blood River in Natal and ultimately settled in 
their present country. The Makololo left their home in the 
Harrismith district fleeing from Chaka’s warriors, and moved north- 
ward until they reached the swamps of the Zambesi and Chobe, 
travelling more than a thousand miles from their original home ; and 
other natives moved northward about the same time, who are now 
settled over the Limpopo in the Gaza country under Gungunhana. 
All these natives had no difficulty in becoming acclimatised, for it was. 
but few generations back since their forefathers came from those 
unhealthy parts. The most remarkable instance of this facility of 
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acclimatisation is that of the Makololo, who lived at one time in what 
is now the Harrismith district of the Free State, and which may with 
fitness be called the roof of South Africa and remarkable for its 
salubrious climate ; to-day they thrive in the deadly fever swamps of 
the Zambesi basin, where it is impossible forany white man to live. 
This question of reserving the large tracts of comparatively unhealthy 
but exceedingly fertile country north of the Limpopo for our Cape 
and Natal natives is one which ere long will be forced upon us 
Colonists. ‘he removal will not take place to-day, but it is well to 
think of such a question in good time. The fact that the country 
from the Great Fish River in this colony extending along the coast to 
Tongaland is in every respect similar to the best part of the Australian 
continent may give a deal of food for reflection, all that is required is 
to know what to do with the ever-increasing population of natives. 
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MASHONALAND AND MATABELELAND.—FACTS AND 
FIGURES. 


By J, Al barren 


A REPLY TO Mr. SCHUNKE. 
(READ 29TH JULY, 1891.) 


Tue South African Philosophical Society was, I believe, estab- 
lished for the purpose of fostering original research. Now, I shall 
be the first to admit that the paper read by Herr Schunke at the 
last meeting of this Society was original; how much there was in 
it of research, I shall leave to others to judge. The remarks 
which Iam about to make are not original in the sense I just used 
the word, but they do lay claim to some amount of research, in so 
far as the study of competent authorities is concerned. 

Herr Schunke’s paper is one bristling with errors and I cannot 
do better than review the various statements taking them seriatim 
and pointing out the discrepancies between the lecturer’s statement 
and actual fact. | 

Speaking of the Mashonaland plateau the lecturer says: “ Kast 
and west it falls precipitously to the sea.” Now this is precisely 
the very thing that South-East Africa does not do. From Umtassa 
to Sarmento on the Pungwe there is a distance of 136 miles. Umtassa 
is 2,000 feet above the sea level, and Massikessi, twenty-six miles 
distant, is 1,800 feet. From there to Sarmento is 110 miles. 
Sarmento is about 110 feet above sea level. In other words the 
country rises 1,700 feet in 110 miles or 17 feet per mile. The Camp 
Ground Road from Cape Town to Rondebosch which rises 20 feet 
to the mile is actually steeper than this country ‘which falls 
precipitously to the sea.” It is, I must confess, difficult to see where 
this precipitousness comes in. 

The next statement I have to deal with is the following one: 
“Of Mashonaland and Matabeleland not one half exceeds the 
altitude of 3,000 feet above sea level”; and that ‘“ the country 
situated below the level of 38,000 feet is absolutely unfitted for 
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settlement by Europeans and that neither on theoretical or 
empirical grounds can it be maintained that Tuli, Fort Victoria 
or Beira are of any practical value. The Highlands of Mashonaland 
and Manica are comparatively healthy ; that is all that can be 
said at present.” A glance at the map issued by the R.G.S. will 
disprove the first statements. As to the second, Victoria is from 80 to 
100 miles from the so-much-vaunted 3,00U feet contour and is itself 
_at an elevation of 3,670 feet. Surely we can hardly expect malaria 
to be carried so far inland. Again, taking the question of malaria, 
_how can we reconcile the lecturer’s statement with the fact that on 
the other edge of the plateau Mr. Phillips (to whom I shall have 
-occasion to refer later on) who lived for twenty-six years in this spot 
reared healthy children. The north-west edge is infinitely more 
treacherous (if such a term can be employed) than the south-east 
one. ‘There you have the majestic Zambesi and its numerous large 
-affluents carrying down the decayed vegetable matter, and this it is 
-which under fortuitous conditions of heat and moisture combinel 
produces miasmatic germs which give fever. 

As ‘to Beira, well! 800 men of the Portuguese Mozambique 
-expedition were encamped there for several months. Now, mind; 
these men were not natives. They were imported Lusitanians, students 
from Lisbon, men picked up heaven only knows where. They were 
living (I have this from an eye witness) in a state of abject filth 
and beastliness, and yet in this utterly worthless place, in a 
domicile absolutely unfit for Europeans, they only lost six men. 
Messrs. F. Johnson & Co. have stations at Beira and the Pungwe. 
“They are constantly navigating the river and doing so in all conditions 
-of seasons and weather. ‘They have not lost a man. This infor- 
-mation I have officially. H.M.S. Magicienne had fifteen men down 
with fever at Delagoa Bay, who on arriving at Beira improved, and 
-are now well. The crews of H.M.S. Brisk and Pigeon, numbering 
in all about 900 men, who are also stationed at Beira have not lost 
-& single man. 

I next come to the question of the size of the plateau. Mr. 
Schunke, from theoretical deductions, evidently, lays it down that 
sthe Highland is barely sixty miles broad. This map based on 
personal observations of Fry, Baines, Mohr, Mauch and Selous shows 
that the Matabeieland plateau inside the 3,000 feet contour is 200 
aniles wide!!! 

Let us pass all this by and come to perhaps the most important 

2E 
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point: “ There is no disguising the fact,’ says our would-be traveller, 

“that the country to the north of the Limpopo is more adapted to 
the black man than the European.” Gentlemen, I have never been 
so far up-country. Shoshong is the limit of my peregrinations. - 
You cannot expect me from personal observations, therefore, to say 

what is or what is not. But let me refer you to the statements of 

those who not only have been there for a short time but lived, some - 
of them, considerable periods in the territory. Speaking of the - 
country under review Mr. EK. A. Maund in a paper read at the Geogra 

phical Section of the British Association for the Advancement of — 
Science, Leeds Meeting, and published Proceedings R.G.S., 1890; . 
page 649 et. seq. says: 

‘“ The months of September and October before the rains are the - 
hottest in the year. All vegetation appears to be burnt up, and the 
country has a dreary aspect. Cattle grow thin, and the vast herds 
are sent off low down the rivers to find grass and water. In September 
I have registered a maximum in the shade ranging between 105° and 
111° F.; but the atmosphere is so dry that one does not feel it. - 
85° F. near the sea coast, with the air saturated with moisture, being 
comparatively much hotter. The evenings and the mornings are- 
delightful, and at an elevation of 4,000 feet the heat is not enervating, . 
in fact we used to play lawn tennis through it, much to the amusement 
of the natives. During the winter months, May, June, and July,. 
it is often very cold at night in the Highlands. Even on the 
Macloutsie River, at elevations under 3,000 feet, I have known 15° of | 
frost at night, with the thermometer ranging over 80° in the day,-. 
as measured by instruments registered at Kew. Mealies put ir soak 
for the horses overnight have been frozen nearly solid in the morning... 
Notwithstanding this great variation in temperature, this season is 
particularly healthy. Trek oxen suffer from the dryness of the grass 
and cold; so do the poor unclothed natives, who do not thaw out 
until the sun has well aired the day. The climate is, however, well 
adapted to the Anglo-Saxon, who can work all the year round in. 
it. There are Englishmen who have lived up there for the last 
fifteen or twenty years. And what is more essential for good 
colonisation, white children thrive well, some of the missionaries: 
and traders having reared large families.” (Major Johnson tells me 
of a missionary living on the very edge of the plateau on the 
Zambesi valley side who has a family of thirteen children, all of whom. 
he has reared—J.A.L.) “ Of course, low down the river banks, during. 


“ASOL +] Matabeleland.—Facts and Figures. 19 


the rainy season, one expects to find fever in every new country, 
but houses built a few hundred feet above the river avoid any such 
danger.” 

Let us hear what the same gentleman says about the fertility of 
the country : “The Matabele corn-land principally lies in the district 
embraced by the map accompanying this paper, and when the clouds 
begin to bank they begin to pick, for as yet the king sets his face 
against ploughs. Sowing goes on in October and November, and 
after the first rains it is marvellous the rapidity with which the grass 
and the corn grow. The russet-brown country changes suddenly 
to an emerald green, and the grassland, which is good and abundant, 
and forests are ablaze with flowers of every hue. Those so soon 
to have farms up there will assuredly choose this season when wishing 
to effect a land sale. Harvesting goes on in May-and June, and 
- much of the corn is soon turned into Kaffir beer, the national drink, 
while a good deal is traded for coloured cotton and beads. Kaffir 
corn was traded last year for five shillings’ worth of goods per sack, 
but mealies were more difficult to buy. There is a great future in 
the corn as also in the cattle trade for this country. As I have 
mentioned, during the winter, or dry season, the cattle are sent off 
the plateau down the rivers, as higher up the water only remains 
in pools, the rains being so heavy that they run off quickly into deep 
channels; but by judicious storage of this rain supply vast tracts 
-might be irrigated, while springs are numerous and only want opening 
-up. In the Gu-Bulawayo district the soil is very deep and rich. 
Anything and everything seems to grow and flourish. At Shiloh, 
where Mr. Thomas, a missionary, now dead, laid on water from a 
spring and made a garden,. I reaped and thrashed out several sacks 
-of excellent English wheat. I planted potatoes too, which gave 
a very excellent crop. Cabbages, carrots, onions, marrows, beans, 
peas, cucumbers, tomatoes, and lettuce also thrive well. In fact all 
European vegetables, as well as sweet potatoes and mealies, grew 
‘very quickly in this irrigated ground. The rivers are generally in 
beds too deep to run the water off, except at great expense; but 
windmill pumps, nuriyas and dams could be utilised. With the aid 
of water, almost any fruit seems to flourish. From the same garden, 
we enjoyed large crops of oranges, lemons, figs, grapes, bananas 
(or rather plantains), peaches, apricots, pomegranates, mulberries 
_and Cape gooseberries. The date-palms and apple-trees, though 
:growing well, were too young to bear. The orange and lemon trees 
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grow luxuriantly and fruit well. So too do the figs. There were - 
beautiful groves of them in the missionary’s garden. The vines 

growing over high trellised alleys also havea great deal of luscious 

fruit, The white ant is the gardener’s enemy, but luckily he seems. 

to prefer sandy soil to the rich loams. Many will be the splendid | 
market gardens by and by to supply the mining centres. The 
Matabele women are the labourers. One sees during tne picking ~ 
season long rows of girls, often with a queen among them, keeping 

time with their matlocks to a not unmelodious chant. Great 

quantities of excellent tobacco are grown by the Mashonas and - 
Makalakas ; that grown at Inyoka, of which the king receives a 

yearly tribute, being considered the best. It is principally converted 

into snuff. The rice grown in Mashonaland is excellent, and cost 

last year about eighteen shillings’ worth of goods per sack. The - 
grass, corn, rice, tobacco, and gardening capabilities of this country 

are sufficient allurements for farming colonists, whilst undoubtedly 

it would produce coffee and sugar. Cotton and indiarubber we know 
‘it produces in the North, as the Mashonas wear blankets of the - 
former and make candles of the latter. Indigo grows as a weed, - 
and is used by the Mashonas for dyeing their home-made blankets.” 

Mr. F. Selous, a name well-known to the members of this society, . 
in an article in the Fortnightly Review states, in fact, that this is 
a country where European children would grow up strong and 
healthy. Let me quote his own words [ May, 1&89] : 

“The highest and healthiest portions of the country are very open ; - 
still one is never out of sight of patches of forest trees. This is, 
in fact, a country where European children would grow up strong ~ 
and healthy, and our English fruits retain their flavour.” 

On the 9th of June, 1891, the Rev. Mr. Surridge read a paper on 
Mashonaland and Matabeleland before the Royal Colonial Institute. 
(See Proceedings, R.C.I., 1890-91, page 316.) Inter alia he says : 

‘“‘ Intending travellers into the interior of Africa are generalty, I 
believe, haunted by the word Fever, for months before their departure. - 
There ueed, I think, be but little fear as regards the fever of the: 
Mashonaland plateau. The so-called influenza is far more severe: 
in our own Mother Country. There may be some mild cases in the low 
valleys, when the torrent streams are washing down decayed vegetation 
after dry weather. But with proper care, and duly considering those - 
requirements which nature demands of us, there is every reason to~ 
believe that the European may remain strong and active on the 
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Mashonaland Plateau. Mr. Frank Mandy, a friend of my own, who 
has lived twenty years in Matabeleland, and who has had ample 
opportunities of judging of climate and other surroundings, would 
speak in the same terms as | have done in this paper.” 

I must mention that Mr. Surridge was Chaplain to the Pioneer 
Force and evidently went about with his eyes open. In the discussion 
which followed, Mr. Denis Doyle and the Rev. J. Mackenzie have 
borne out the chaplain’s statements, nay they even went a little further. 
‘‘ Tt is a country in which, as he says, Europeans can live and thrive, 
and I hope in the next few years to see that country not with 40,000, 
but with 400,000 Europeans in it. It is quite capable of supporting 
them.” 

After this voluminous evidence, I must confess my own inability 
to reconcile the statements of the gentlemen -above enumer- 
ated with the theoretical] deductions of Mr. Schunke, and I think 
that with me you will prefer the corroborated testimony of people 
who have lived in the country to the unsupported evidence of the 
gentleman who addressed you at the last meeting and whose travels 
in these regions have only been made on an atlas. 

The Chartered Company have at this time 2,000 men in the 
country. They have lost eighteen of their number, of only fourteen 
of whom can the death be attributed to fever. This makes the total 
of seven per mille. Now if you will have the goodness to compare 
those figures with those which have been recently published about 
the mortality of Johannesburg I think you will agree with me 
that the death rate is a low one. Take further into consideration 
that the Pioneers are in a new country—only think of what Kimberley 
and Johannesburg were in the early days!—that they are living 
under conditions unfavourable to good health but conducive to the 
insidious attacks of fever. And yet with all these drawbacks there 
is a death rate of only seven per mille. | 

One more item and I have done. 

“The present road taken by the Chartered Company is a bad 
one and ought never to have been taken. The road was taken 
through the low country in order te avoid Buluwayo, instead of the 
high road of the old elephant hunters being followed. The present 
overland road and the Pungwe route are both as bad as bad 
can be.” Let me again refer to facts and give you figures. The 
following are the altitudes of the various camps and stations from 
the Base Camp to Mount Hampden. 
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Macloutsie (Base) PP Si? --- 1,800 feet: 
Fort Tuli sh ae be -20 2000 oe 
Umzingwane a si oh oat 2a Te cae 
Setoutse Station ... - se oo 
Nuanetze ae Sti a net OO ee 
Lundi wee Bie ae Bop 6) ie 
‘Tukwe ae a ba --- 2,660 ,, 
Victoria ee M - eB OTOr es 
Schakwe rp a daa foe, ROLOM e 
Charter ies we ioe ae Ao me 
Salisbury ede. — sie me 4 OO. 


Again, this road after leaving Umzingwane is well within the 
3,000 feet contour, in fact the further we advance the more do we 
get away from the edge of the plateau. As a matter of fact this 
road runs parallel (more or less, but rather more than less) to the 
31° of latitude East and the wonderful life-giving contour is fully 
two (2) degrees still more to the East ! 

I now take the liberty of advancing an opinion, viz. that this road 
was not chosen with the sole object of avoiding Buluwayo as 
contended. From what I know of the Pioneers—and I may here 
incidentally remark that there are many Diocesan College Boys amongst 
them—there are or rather were only three awkward rivers to cross, 
whereas on the old elephant hunters’ road there are innumerable 
ones. Besides the Macloutsie and Shashi which the Pioneers had to 
traverse, you get the Umkhosi, Im-Pembi, Bubi, Shangani (with four 
of its affluents), Sabalove, and Umniati. And now to crown all, the 
whole of the road after leaving Shiloh runs in the Zambezi valley ! ! 

Lobengula has already given permission to travel by the route 
adopted. ‘There was no tribute to pay, and consequently and quite 
naturally the Pioneers did not go to Buluwayo. 

And now one word in conclusion. To those whose susceptibilities 
I may have wounded by my perhaps too vigorous language, I offer 
my sincere apologies and only beg that it may be taken into con- 
sideration that he who feels strongly cannot but write strongly, and 
that every line has been dictated by a wish to serve the cause of 
science and of truth to the best of my ability. 


NOTE ON A FLY WHICH PREYS ON HUMAN BEINGS. 


By L. Perincugey, F.E.S. 


[READ 30TH SEPTEMBER, 1891.] 


THE example exhibited was bred from larvae, nine in number, 
extracted from the arm of a child in Natal, and was sent to the 
Museum by Col. J. H. Bowker without any other information. 

Some time back I received from a valued friend of mine, living in 
the neighbourhood of Lourenco Marquez, Delagoa Bay, a fly larva 
in spirit, with the intimation that he thought the insects were taking 
their revenge on him—he was at the time collecting furus. He wrote 
that for several days he had been suffering untold torture from what 
appeared to him to be a small boil on the calf of his leg. 

In vain did he poultice it with hot emollients, the pain was greater 
after the application, and one day he cut open the tumour and while 
pressing it with his fingers to expel what he thought would prove 
to be putrid matter he ejected this large grub. 

I have not been able to identify this particular fly, but it is not 
-2 bot fly (Céstrid) nor is the larva that of an Céstrid. It is perhaps 
allied to Bengalia depressa (Walk.) , 

Some of the Muscidae have been known to prey on human bodies. 
Sueh is the case in America, where Lucilia macellaria, i.e., Lucilia 
hominivorax, Coquerel, is found I believe from the River Plate 
to Kansas, U.S. This fly deposits its eggs in the nostrils of man, 
the larvae are soon hatched and force their way through the frontal 
sinuses, destroy the palate, gnaw through the gums, and the result 
is generally death. As many as three hundred larvae were met with 
in one case. Drs. Coquerill and F. H. Snow of Kansas have given 
the most harrowing technical details of the modus operandi of the 
screw-worms—as they are called-in America. 
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VARIABLE STAR OBSERVING AND RESULTS FROM 
OBSERVATIONS MADE AT LOVEDALE, SOUTH. 


AFRICA. 
By A. W. RosBERTs. 


[READ 28TH OCTOBER, 1891.] 


In the present day it would naturally seem that giant telescopes: 
and first class observatories, equipped regardless of expense and: 
directed by men great among their fellows, have elbowed the humble 
amateur out of the road. 

This may be so in some walks of astronomical research, but it 
is not soin all. There are still pleasant ways for the possessor of 
nothing but a good pair of eyes and the determination to use them, 
well to travel. 

Of these by-ways—and there are many full of the promise of 
success to the assiduous student—one of the most interesting is the 
study of, and search after, variable stars. 

It is pre-eminently a study for the amateur, using the word in 
its generally received though wrong meaning. Every true astronomer 
is an amateur of astronomy. | 

For one section of astronomical research powerful lenses in com- 
bination with the most exquisite workmanship in circles and screws. 
are needed. For the study of variable stars as well as of star colours, 
and stellar configurations, instrumental aid should only be used 
when absolutely necessary. And when it is necessary all larger 
glasses should be shunned, the best instrument for all stars above 
the 9th mag. being a binocular of good definition. Likewise no 
extensive and expensive library of catalogues, charts, proceedings,. 
tables, reduetions and other necessary adjuncts to more ambitious. 
work is needed. 

A good atlas such as Proctor’s, a reliable hand-book such as. 
Chambers’, are all that is necessary, at least asa beginming. And. 
what a splendid field for research there is among the southern stars !: 
The number of known Northern variables is nearly two hundred.. 
The Southern variables as yet only number fifty. In Northern. 
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climes three clear nights in succession is a precious time for the 
observer, Here we have sometimes a clear run of twenty, thirty, 
and even forty cloudless nights. The advantage of this in the study 
of variable stars, and specially of short period variables, will at once 
be seen. If sequences of a certain group of stars be taken say on 
ten consecutive nights there is the probability of detecting every 
short period variable in that zone. Also the Southern heavens 
possess two of the richest mines of future discovery : the region 
round 6 Argus, and the ‘short period variable zone” which passes 
through Vela, Carina, Crux, Musca, Circinus, Triangulum and Norma. 
In this zone alone there are fifteen variables known or suspected. 
It is to this region that an observer seems instinctively to be drawn. 
The vast array of stars, the gauzy streamers from the Milky Way, 
intertwining with lines and wisps of stars, invite attack. But at 
the same time the very nature of the region to be observed demands 
that our attack shall be skilful in design and persistent in execution. 
When it was determined here to commence with the lower portions 
of this zone the “how” to do so was an important question. 

After a period of trial the following method was adopted as one 
that would ultimately give the best results. 

An ordinary sheet of drawing paper was taken, and the positions 
of all stars in the zone under examination—generally 5° square—_ 
were charted down. Forexample, one evening all the stars in an 
oblong formed by the four brightest stars in the Southern Cross were 
plotted down. 

This was done as carefully as possible to ensure the correct 
identification of any particular star. 

The choice of an instrument was not a serious difficulty. Some 
observers, perhaps the majority, prefer an opera glass, as it gives 
a wider field and less loss of light. 

For my own part I found an ordinary theodolite quite as service- 
able. It was steady, it was easily moved in altitude and azimuth, 
it left the hands free, and above all it diminished “twinkling,” that 
foe of all observers, reducing it some evenings toa minimum. Still,. 
as has been said, the opera glass has given better results in the 
hands of competent observers than any other form of telescope. If: 
it be mounted on an alt-azimuth stand its performance will be increased. 
by giving the observer the use of his right hand for noting down: 
results. To return to the method of charting. After all the stars: 
have been carefully plotted down, the next step is to fix upon certain 
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stars as starting points from which to give relative magnitudes to 
all the other stars in the zone. 

It is well to do this though it is not absolutely necessary, as it 
gives a unity to all the observations and gives also the absolute 
magnitudes with reference to the whole heavens, and not the relative 
magnitudes with regard to the zone under consideration. Certain 
stars are therefore selected whose magnitudes differ by as nearly as 
possible half a magnitude. These stars are carefully compared with 
well known “ fixed ” stars. In Dr. Gould’s ‘ Uranometria Argentina ” 
a list of standard stars is giver. 

The observer is now ready to deal with all the stars on his paper, 
generally between one and two hundred in zones in or near the Milky 
Way. The two brightest stars whose magnitudes have already been 
assigned are taken, and all stars between them are compared and 
values assigned. Thus suppose the brightest comparison star is 
5° and the next 5°5. Any star very much nearer the brighter will 
be 5°2, and a star where the difference is almost imperceptible will 
be 5:1. This method of accepting values that have already been 
fixed by photometric measurement saves the observer all the trouble 


of deciding what quantity he will reckon equal to ;), and what to 7, 
As a rule, few observers can discern with absolute precision 54 of a 
magnitude. The usual “step” from one intensity to another is 
about 4+ of a magnitude. 

This means that when we notice that one star is just brighter 
than another, but that is all, the difference between them is one step. 
A difference very small but yet distinct enough, is two steps; a 
difference quite marked, three steps. 

Beyond this we need not go, as it is always possible to get two 
near stars separated by half a magnitude with which we can compare a 
star intermediate. The value of one step is constant for the same 
observer. My own determinations give a value a little less than } of 
a magnitude After the stars between 5 and 5°5 have been valued the 
observer takes up those between 5°5 and 6:0 and so on down to the 
9th magnitude. It is advisablealways to go over the whole lot again 
-by inter-comparison as a chance error will give a great deal of trouble. 

With micrometer measurements a series of values will decide 
the worth of any single observation. Not so in variable star work. 

If an error has been made it will take the observations of years 
to allay the suspicions aroused as to its variation. 

‘The next evening the observations are again gone over in the 
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same way on the same sheet, the values assigned being placed along- 
side those of the previous evening. 

The same is done on a third night, and also on a fourth. The 
thought will at once present itself, “ will not the recorded magnitudes 
on the different nights become inextricably mixed.” The first night 
I write down the figures with an ordinary black pencil, the second 
night with a blue pencil, the third night with black ink, and the 
fourth with red ink. When this has been done on four nights an 
exact fac-simile of the position of the stars is taken on a clean sheet 
of drawing paper by pressing the marks with the sharp point of a 
pencil or puncturing the paper with a pin. 

With this new sheet another set of values may be obtained as 
before. After four or five sheets are obtained the observer may take 
up another zone, returning to the first one at the end of every month. 
This method is an exhaustive, perhaps also exhausting one; yet if 
carefully and systematically carried out it would result in the discovery 
of all variables above the 9th magnitude. One objection to it is its 
tediousness. It will be in the memory of many that when a search 
was begun for the planet Neptune, the methods adopted by Prof.. 
Challis and Dr. Galle were quite different. Prof. Challis carefully 
charted night after night all the stars in the region where Prof. 
Adams said the planet would be found, intending when he had 
leisure and a large number of observations to compare them. 

This method was slow but sure. Neptune was in the observer’s 
net, and only time and opportunity were needed to sort it out from 
the thousand and one other stars that had been charted down. The 
guiding idea, at least if Bremiker’s charts had not been available in Dr. 
Galle’s search was to look for a star “with a disc.” His method 
was the more rapid, but it depended entirely upon the correctness 
of the data given. Prof. Pickering has suggested a somewhat similar 
method of search after short period variables. It has been noticed 
that almost all short period variables are white, that they usually 
lie in that portion of the Milky Way between XII and XVIII R.A., 
and that they generally have a small companion about 3’ of are 
distant and with a position angle of 70° reckoned from the south 
towards the east. It has been suggested, therefore, that observers 
should sweep along this region and when they come across any star 
fulfilling these conditions to watch it carefully for a time. While 
very short period variables are white, ordinary variables and especially 
long period variables are red. It has been asserted also that when 
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a long period variable approaches a maximum its red colour becomes 
less intense, the remarkable variable R Carine being cited as an 


instance of this change. 
If the increase of light be due to the increase of heat this is just 


what we would expect. 

A strange connection exists between the intensity of the minimum, 
the duration of minimum and the whole period of variation, especially 
with regard to Algol variables. The connection, also, between the 
spectra of stars, their colour and their variation will no doubt be a 


future means of new discoveries. 

But into these interesting questions we cannot go; nor, although 
-we would fain do so, into the now celebrated meteoric theory of Mr. 
Lockyer, as an explanation of the phenomenon of stellar variation. 
Notwithstanding all Dr. Huggins has to say in favour of spectroscopic 
results the time has not yet come when one can build up a theory 
of the universe upon them. 

But the search after new variables though most interesting and 
engrossing as far as the observer is concerned is not the most 
important section of variable star work. The systematic careful 
observation of known variables is, as far as the southern variables 
-are concerned, a great desideratum. 

The number of Cape cireumpolar variables—or rather of variables 
south of 30° south declination is 35. 

Twenty-one of these have been discovered by Dr. Gould while 
engaged on his great catalogue of the Southern Heavens. Six of 
these are invisible in ordinary binoculars. Five are visible all through 
their variations, four are visible at maximum but not at minimum, 
-and twenty-one vary between the 6th and 9th magnitudes. 

For the observation of known variables Argelander’s method is 
perhaps the best. Call the variable star under examination “a” and 
-eall two other stars in the neighbourhood of “a,” one of which is 
slightly brighter than “a” at max. and the other slightly less than 
“qa” at min., “b” and “ce.” Consider the distance between “6” and 
“e” as 10—the absolute value of this “ten” can afterwards be 
obtained. Then the various ratios of @ to 6 and ¢ can be thus set down: 

b—1la—9ec (From 6 to a=1 step: from a to c=e9 steps) 
or b—2a—8e (From 6 to a=2 steps: from a to c=8 steps) 
or b—3a—7e (From 6 to a=3 steps: from a to e=7 steps) 
always making the sum of the co-efficients (if we may ao call them) 
==10. . 
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{ send a fac-simile copy of the observations of known variables— 
and some suspected ones—on the evening of August 28th. It will 
explain the method of observation adopted here. The same plan 
is adopted night after night, and at the end of each month the values 
-are copied into a journal. The ease with which a rough little chart 
can be made compared with the trouble of writing down the compari- 
sons will be evident. The magnitudes are only relative, or at best a 
rough guess, but the relation between each star is as exact as possible. 

I feel I have written enough, and I have the unpleasant conscious- 
ness that what I have written is not perhaps what would best stir 
up @ more earnest and a more active interest in Practical astronomy. 
Aud perhaps the word of caution that I intend to finish my paper 
~with will not be the most beneficial in that way. 

Before long the observer will find his enthusiasm modified, and 
‘this confidence weakened by an unlooked-for result. He will not have 
taken down many sequences of stars before he will be bewildered by 
the number of variables he has come across. Half the number he 
has examined seem to vary. Now the observer can console himself 
with this fact, that this difficulty is because of the nature of the 
subject not because of the want of care on the part of the observer. 
No less an authority than Dr, Gculd assures us that every star 7s 
variable. These variations however are slight and generally erratic. 
‘The true variable will soon make its presence felt by regular and 
jarge variations, and when one has by real perseverance chanced upon 
a new variable he feels amply rewarded for all his trouble. 

In observing variable stars also the same instrument should always 
be used. Different glasses as well as different eyes give different 
results. One peculiar lens will absorb more red rays than another, 
-so that all red stars will be enfeebled by it. 

At the commencement of this paper mention was made of star 
colours as a fruitful field of research. It isa fruitful field, for it 
embraces nearly the whole southern heavens. Also the charting 
down of the long lines and wisps, and streams, and curves of stars 
that make the sky such an ever-present delight even to gaze up 
at, affords a most interesting study. 

Let any one run his eye along the Milky Way in the ueighbourhood 
of Circinus, Norma and Ara, and he will find an array of long 
majestic sweeps and whirls, of triangles and pentagons, all making 
apa marvel of artistic beauty. What stupendous grandeur is there, 
world linked to world, star to star, and universe to universe, and all 
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to make God’s firmament what it is, a thing of beauty and an. 
exquisite type of the order and harmony of the Eternal. 


ADDENDUM. 
SomME oF THE BetteR Known VARIABLES. 

R Scutrroris—R.A. 1» 22™ Dee. — 38° 7’, max.mag=5.7, min.=7°7.- 
This star has a period of about seven months. At 
present it is visible to the naked eye, but it is 
rapidly decreasing. A minimum may be expected 
in November. It is well situated for observation. . 
It is a very red star. 

Le Purris—R.A. 7" 10" Dec. — 44° 28’, max=3°6, min.=6°3. This 
star has a period of 136 days and at present it 
is descending to a minimum, which it will reach 
about the beginning of November. It will then 
be more favourably situated fer observation than 
itis now. Itis one of a group of variable stars. 
in this portion of the heavens. Next to the- 
regions round 6 Argus and 9 Scorpii the portion 
of the sky in the neighbourhood of L, Puppis 
is the most crowded in the Southern Heavens. 

R Carmi2z—R.A. 9 29™ Dec. — 62° 18. max,=4'3, min. 9°3. The- 

period of this celebrated variable is about 313. 

days, but itis no doubt variable. Special attention 

bas been given to it by Mr. Tebbutt, Windsor, 

N.S.W. It ceased to be visible ina 1-in. glass 

on the 3rd of June. Its nearness to the meridian 

prevented the obtaining of a minimum period... 

Tt is now increasing in brilliancy, and a maximum 

may be expectedin January, 1892. The change. 

in colour of this star has already been referred to. 

7 Cartina—R.A. 9" 42™ Dec. — 61° 57’, max. 3°7, min. 5°2. Obser-- 
vations here give a period of 388+1 days. Maxima 
were observed on April 28rd, May 29th, and July 
6th. All the variations are visible to the naked’ 
eye and are most interesting from the chain of 
stars that lie alongside it with which its variation. 
may be easily compared. 

A maximum of 38°5 was observed on April 23rd, 


> 
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‘S Cartinz—R.A. 


As in the majority of variables the time of descent 
is twice greater than the time of ascent, ‘There 
are also two very clearly murked halts in the 
descending light curve. 

10 6™ Dec. —60° 58’, max.=6°2, min.=—9°0. 
Period seven months. 

A maximum took place about the 20th June. 
At present it is almost invisible in a 1-in. glass, 
and because of its position most difficult to observe. 
At its maximum in June it was visible to the 


naked eye. 


“T Cartna/—R.A. 105 51™ Dec. —59° 56’, max. 6:2, min. 6°Y. Period 


undetermined, very probably 0°7 days. Obser- 
vations here do not shew such a high maximum 
as 6°2, the greatest maximum yet observed being 
6°5. Several of the stars in the vicinity of T. 
Carine seem variable. This fact as well as the 
possible extreme shortness of its period should 
make it a favourite object for observers. An 


‘interval of three or four hours will serve to show 


its variation. 


-S. 6063, Carin #—R.A. 10° 538™ Dec. —59°9’, max.=6'8, min. =8'2. 


ny ARGUS—R.A. 


Period =38+2 days. 

The period of increase is very rapid, five days 
being required to pass from min. to max. The 
light curve is a very interesting one. About 
twelve days after maximum the descent ceases 
for about five or six days. There is then a 
sudden fall to minimum. Maxima were observed 
on 18th July and 29th August. The period 
seems slightly irregular. 


102 40™ Dee. — 59° 3°, max, 7°], min.=7'5. This 


is the most remarkable variable known. In 
April 1843 Maclear found it equal in brilliance 
to Sirius. It had already, in 1822, been noted 
by Burchell as equal to a Crucis. Loomis thinks 
a period of seventy years with subordinate maxima 
and minima the most satisfactory explanation 
of its erratic changes. Schonfeld however regards 
a regular period as very improbable. And this 
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would seem the most satisfactory explanation, for~ 
in 1811 it was of the 4th Mag., while recent 
measurements by Mr. Finlay shew it to be of 
the 7th Mag. y» Argus is the central star of a 
nebula that has long been suspected of change. 
These surmisings have received the most remark-- 
able confirmation. A photograph of the Nebula 
taken at Sydney quite recently shews that the 
portion which Herschel in 1837 deemed brightest 
has quite disappeared. 

Future observation will no doubt prove that in 
this part of the Milky Way there is a region of 
the most stupendous change. 

How stupendous even the change in» Argus is- 
may be understood from the fact that it now 
shines with nearly two thousand times less light 
than it did in 1843. 


R MuscaE—R.A. 12 35™ Dec. — 68°48’, max.—6°6, min. =7°4. Period: 


x PAVONIS—R.A. 


21 hours 21°5 mins. 

This star will well repay observation as its rapid,. 
though small, changes are most interesting. The 
maximum for any date can be calculated from: 
the following elements where ¢ is the number 
of revolutions from the epoch : 


Aug. 26°3 + -89 t. 


If the parallax of this star be less than 0-1” what 
an astounding velocity of rotation—supposing 
this to be the cause of the regular variation--- 
R. Muscze must have! 

18 45™ Dec. 67°-22’, max. 4:0, min. 51. The 
period of this star is 9°1 days and the light curve- 
extremely regular. 

Several maxima have been observed slightly 
greater than 4°0 Mag. 


The elements for minimum period are : 


July 10°96 + 24 + 9°14, 


And for maximum : 


July 6°35 4°15 + 914. 
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VAIN WY KCS 2 DEY. 


By Mr. GaAarRwoop ALSTON. 
[READ 28TH OCTOBER, 1891.] 


Tue large dam at Van Wyk’s Vley was designed and constructed 
by and under our late Hydraulic Engineer, J. G. Gamble, Esq., and 
was completed in 1883, the distributing furrow was made in the 
summer of 1884-5, and the arable lands were first put under culti- 
vation in 1885. 

Van Wyk’s Vley is situated about fifty miles north of Uarnarvon, 
being about one hundred and twenty miles from Victoria West, and 
the main road to Kenhardt and Upington runs over the farm. The 
dam is placed on an affluent of the main river draining the Carnarvon 
Division and about seven miles above the junction of the two streams. 
The cultivated lands are in the triangle formed by the two streams 
and the available area is very great, probably two thousand morgen 
within the triangle and another two thousand on the right bank of 
the main stream and away below the junction. : 

The “ supply furrow,” of which I hand in photographs, connects 
the main stream with the dam and is run at such a level as to 
discharge into the dam at a little below high water mark. For the 
lower two miles of its course it runs almost parallel to the main 
distributing channel but of course the waters flow in opposite directions. 

The dam wall is 33 feet in height and I think 980 feet 
in length, about 10 feet broad on top and 175 feet at the base. For 
accurate dimensions I refer you to one of Mr. Gamble’s reports 
where excellent plans and sections of the work are given. It is 
calculated that if filled to the depth of 27 feet (measuring to 
the sill of the discharge pipe) the reservoir will contain 35,090,000,000 
gallons—thirty-five thousand millions! say seven hundred times as 
much as can be stored by all the Cape Town reservoirs together, or 
eighty times as much as the Beaufort West dam can contain. 

The water service is regulated from a tower similar to that in 
the Molteno reservoir, the main distributing furrow is upwards of 
six miles in length, the branch fuirow serving the village is two 
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miles, and the supply furrow is uine and a half miles long; the total 
expenditure on the dam and furrows being perhaps twenty-six thousand 
pounds: I have no means of arriving at the exact cost. 

There being no permanent streams in the neighbourhood the dam 
is entirely dependent on periodical floods for its catch of water, and 
the area cultivated is again dependent on the quantity of water at 
command in April or May (the beginning of the sowing and end of 
our rainy season) of each year. There were sown in 

1885 a trial patch only 
1886 = 200 morgen 

1887 == 600 __,, 

1888 == 300 __s,, 

1889 == 90- ,, 

1890 = 300 _,, 

1891 = 3800  ,, 

or say an average of 8300 morgen per annum for six years. 

The depth of water, to sill of discharge pipe, caught in 1887 was 
thirteen feet but the area sown was limited by the size of the 
distributing furrow, and a very much larger area could have been 
put under crops during that season had the furrow been of sufficient 
size. Ido not think however that Mr. Gamble was at the time aware 
that our only possible paying crop for a large area would be that 
of wheat and that in consequence the whole area under cultivation 
must be soaked once to make ready for ploughing during the two 
months of May and June, a practice which causes the expenditure 
of water at that time to be far above the average for the remainder 
of the. year; and this practice being unknown to Mr. Gamble 
causes a limitation of the possible irrigable area with the present 
dimensions of the main furrow for distribution of water. But it 
happened that in 1888 we suffered partial drought and it was due 
to the fact of our having a large surplusage of water from 1887 that 
we were enabled to cultivate 300 morgen for the 1888 season, and 
although little consideration will shew that an average of 300 morgen 
of land is but a small area to be cultivated below so large a reservoir 
it is only half the quantity which can be irrigated by existing furrows. 
The fault lies in the average catch of rain or flood water. 

The total area draining towards the dam is 480 square miles, of 
which some eighty square miles drain into small farmers’ dams which 
were made before Van Wyk’s Vley was thought of. In a prize essay 
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read before the Institute of Civil Engineers, I think in 1887, Mr, 
Gamble did me the honour to quote from some report of mine that 
(in our Northern districts) it was necessary to impound the flood 
waters from one hundred acres in order to ensure the irrigation for 
the year of one acre, and, he continues, ‘‘ this is a very remarkable 
statement.” In April 1888, not having Mr. Gamble’s address, I 
wrote to Mr. Merriman asking him to convey to Mr. Gamble my 
impression that my estimate would prove to have been too sanguine. 
Six years’ experience at Van Wyk’s Vley now shews that the drainage 
from four hundred square miles enables us to cultivate one square 
mile under a wheat crop. The-cultivation of garden ground and supply of 
water to stock may perhaps reduce this extravagant proportion to, say, 
300 to 1 as effective power of the dam. 

My first measurements were made on farmers’ dams which allowed 
a large proportion of the flood water to escape over the artificial 
“ by-wash ” and the quantity escaping could be only roughly estimated, 
while Van Wyk’s Vley has never been filled and the data are therefore 

_reliable for that one particular case. 

These figures however only shew after all a peculiarity common to 
the enormous flats of our North-west districts and they are not appli- 
-cable to any districts materially differing from ours in feature or in 
respect to rainfall. 

With us they shew that but few dams catch so much more water 
during the rainy season, than will be lost by evaporation and soakage 
during the whole year, as will enable the owner to irrigate more than 
-a small patch of land below each dam. In the case of Van Wyk’s 
Viley the surplusage was easily measurable and finding this to be so 
very little it became necessary to increase the area draining towards 
the dam ; this it was possible to effect on two sides of the estate as 
I pointed outin my published report for 1886 (G. 30—’87). I was 
not however satisfied as to the necessity of immediate action, the 
waste of water by tenants in 1886 under the crude regulations then 
in force was so great as to preclude any fair calculation as to the 
effective power of the reservoir, and I reported further to the effect 
that action would be premature if undertaken then. 

Mr. Bain paid his first visit to the estate in October, 1887, and inspected 
the better of the two suggested traces for a canal in aid of the dam 
with the results that I was instructed to make surveys and sections 
for, and ultimately to construct, a canal by which to divert a portion 

of the flood waters from the valley to the eastward of the reservoir. 
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From the best information to be obtained on the spot it appeared 
that in years of greatest dronght the main valley which it was 
proposed to tap would be reasonably certain to give a ten days’ flow 
of water in a properly designed canal, and proposals were made to 
provide for the catch of an average of one hundred million gallons 
per day. The original conception has not been fully carried out, but 
a very fair canal, dignified officially by the name of furrow, is however 
now nearly completed, and it is in illustration of parts of this 
canal that I exhibit the accompanying photographs. 

The river from which the water is taken is of a very flat cross: 
section and is at the intake about a quarter of a mile in breadth ; 
the natural channels draining the valley are insignificant, not 
exceeding two and a half feet in depth and five or six in width. The 
artificial channel cuts through these and is carried at a gradient of 
five or six feet per mile for a distance of about one and a quarter miles 
to the upper end of a collecting and regulating dam where the heavy 
silt derived from the wash through the oversteep channel above is - 
deposited amongst the bushes naturally covering the soil. In the 
dam itself the water is brought to comparative rest and the lighter 
silt is deposited over its bed, about twenty acres, when it is discharged 
into the canal proper through a sluice provided for the purpose of 
regulating its admission. 

For the next four miles the channel is carried over easy country to- 
a point where it was found most convenient to place a relieving sluice 
for use in case a heavy rain should fall and overflood the canal. A 
photograph (No. 1) of this sluice is shown, the waterway there being 
twenty-five feet wide in the furrow, the sluice itself is fourteen feet in- 
width, 

From about a mile below the sluice the canal is carried on the 
side slopes of low ridges and Wo. 2 shews one of the worst 
corners in this section of the work. Here I was caught by the water 
while widening and strengthening the work and, to prevent accidents, 
had to throw the earth excavated to the hill side of the channel 
instead of using it to strengthen the embankment. 

No. 8 shews a cut through a rocky “neck”. to the depth 
of about five feet with a view beyond of a second silt-collecting dam 
placed in a convenient hollow about three quarters of a mile above: 
the discharge point into the main dam. 

No. 4 shews the gully cut by the water from the canal 
in making the tumble of twenty feet from the one level. to the other ; 
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this gully has been kept to its proper direction by constant attention 
during floods and rectifications and other helps after their subsidence. 

Nos. 5 and 6 shew reversed views of a mile and half of the 
lower end of the furrow and are taken from elevations of (say) eighty 
feet above the water level. 

No. 7 is a view of the old homestead, the distributing furrow 
- is in the foreground and the figures are those of the workmen engaged 
in cleaning it preparatory to the season’s irrigation, but these facts 
cannot be gathered from the view itself. 

The dimensions of the canal are a total length of upwards of nine 
and a half miles with a clear waterway twenty-eight feet wide and 
four feet deep. The fall varies from rather less than two to a little 
over three feet per mile, the section for the flatter gradients being 
adopted in localities where the water can spread to a distance beyond 
the excavations, thus : 


and the steeper gradients being confined to places where the water 
is supported by steep banks on either side, thus: 


and where occasional rocky patches provide against a too rapid scour 
of the channel. The total cost of the work will be two thousand 
two hundred pounds. ~ 

For this expenditure a very material assistance is obtained. 

Under natural conditions, as before stated, the dam is found to 
catch but little more than enough water to meet its loss by evaporation 
and infiltration. This loss being provided for, nearly all the water 
supplied by the canal is a clear gain, and the water at command for 
irrigation purposes is very much augmented. The difference is akin 
to that between having just enough to live upon and having enough 
to live upon and something to spend on luxuries. 


(NOTE.—The photographs have not been re-produced, they are deposited in the Society’s 
Library.—Sec. S.A.P.8.] 
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“COMPUTATION OF ORBIT OF THE COMES OF SIRIUS. 
By A. W. RoBERTs. 


[READ 25TH NOVEMBER, 1891.] 


I.—INTRODUCTORY. 


‘THE orbit of any body moving in a curvilinear orbit can be 
-determined either by a graphical or by an analytical method. 

In a case of a body whose co-ordinates, either with reference to the 
_earth, or the superior body round which it revoives, can be determined 
«with very great precision, there can be no hesitation as to the method » 
of procedure. 

And yet even as an important auxiliary to the rapid determination 
of the orbit of a comet from early observations the graphical method 
“merits our favour. When later positions are obtained these approxi- 
-mate positions can be corrected by the “variation of curtate dis- 

tances.” | 

With regard to binary stars the graphical method, for many reasons, 
_is to be preferred. 

The latitude of error precludes the more exact refinements of 
analytical research. We are therefore compelled to accept what seems 

the most probable orbit, and the computer strives to obtain an orbit 
that shall best agree with the observed measurements. 

The following is an attempt to construct an orbit for Sirius that 
will not depart much from the observed path. The measures used 
-are those collated by Mr. Gore, and published, along with an orbit, in 
the June number of the Monthly Notices of the Astronomical Society, 
- 1889, 

The orbit computed in this paper differs in one or two particulars 
from the one given by Mr. Gore. In both orbits the periodic time is 
about fifty-eight years. The Comes of Sirius according tothis paper 
is at its minimum distance, fwo seconds, in 1892 ; according to Mr. 
Gore’s orbit in 1892, the two stars are three ana a half seconds 
apart, the peri-astron date being 1896. 

The difference is mainly owing to the much greater eccentricity 
« obtained in this paper. 

.It would be presumptuous to offer an opinion as to the merits of 
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either orbit. When the pair opens out in 1896 an orbit will be 
obtained that will be worthy of more reliance than any yet computed. 
In this paper most of the detailed working is left out, and only 


the more important steps given. 


II.—ConstTRUCTION OF APPARENT ELLIPSE. 


After all markedly erroneous measures have been set aside the 
observations of each year are combined. In the case of Sirius the 
following mean places were thus obtained : 


Position Angle. Distance. 
1862°22 84°72 10°25 
1863°18 80°95 10°42 
1864°22 79°60 10°92 
1865°23 77°06 10°73 
1866°23 74°68 10°60 
1867-23 12:27 10 98 
1868°25 70°63 11°15 
1869-20 68°76 11°17 
1871°22 64°15 10°92 
1872°21 61:29 11°28 
1873°22 60°84 10°57 
1874:14 58°03 IMsey, 
1875-21 56°68 11:10 
1970-21 53°11 Wels 
1877-98 52°24 10°77 
1879-40 48°60 10°36 
1880°14 48°95 3:99 
1881-18 45°05 10°05 
1882°13 42°85 — 9°58 
1883°15 39°79 9°36 
1884°18 36°59 8°82 
1885°20 33°87 8:02 
1886°14 20° 4ted 7°35 
1887°14 24-39 6°79 


1888-97 


These measures are then plotted down, and the interpolating curve 
drawn with as much care as possible. This curve ought to be a 
-segment-of an ellipse. 

The centre is found by the property of the ellipse that if tangents 
‘be drawn at the extremities of any chord the line passing through the 
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point of intersection of the tangents and the centre of the chord will 
also pass through the centre of the ellipse. 

As all the lines will not pass through one point, the central point of 
all their intersections will probably be the centre. 

The next step is to find the position of the Axis Major. In the 
case of Sirius, the form of the interpolating curve indicates that a 
portion of it lies on each side of this line. The line, therefore, from 
which opposite ordinates are equal, is the axis major. 

The axis major being drawn, and the centre having alrealy been 
found, the focus can be determined either from the equation, 


(Oe owe 
ye sia ae ae ii). 


or by trial with a pair of compasses. 


IJI.— TRANSFORMATION OF CO-ORDINATES. 


The following measures are then carefully taken with a pair of 
~ compasses : 


(1) Semi-axis major... —... ius ae 74S 
(2) Semi-axis minor... a be 5 te 5°27 
(3) Co-ordinate of centre of apparent ellipse along 

E. line (y) ie Be wee, 2 APL 
- (4) Co-ordinate along N. line (a) aos ere 0-"571 


(5) Inclination of Axis Major to Declination Circle 41°°30 


Let the cc-ordinates of the apparent ellipse be, referred to apparent 
centre, x and y’, , 
- Let the co-ordinates of the apparent ellipse, referred to Sirius, be 
xand y. 
Let co-ordinates (3) and (4) be (a) and (@). 
Let 9 = inclination of axis major to E. and W. line ; then 
x’ == cos 9 (a — a) — sin 9( y— 8B) 
y =sind <x — a) + cos? (y—R) 


b pa Ss 
But «= oie — y’ (remembering that @ is along N. axis), sub- 


stituting anil giving numerical values to the several constants we have : 


527 2 
(5°27)? — (663a—'749y + 2°7358)? = (°749x —*663y— 3°1844)? (=) 
Simplifying this equation we have : 
—°08152 x + °40828 y — ‘04736 a? + °038262 ay — 05138 y? + 1L=0 


As a check upon these values we make y = 0, © 
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point of intersection of the tangents and the centre of the chord will 
also pass through the centre of the ellipse. 

As all the lines will not pass through one point, the central point of 
all their intersections will probably be the centre. 

The next step is to find the position of the Axis Major. In the 
case of Sirius, the form of the interpolating curve indicates that a 
portion of it lies on each side of this line. The line, therefore, from 
which opposite ordinates are equal, is the axis major. 

The axis major being drawn, and the centre having alreaily been 
found, the focus can be determined either from the equation, 


2 ere 2 
y= —(@—@), 


or by trial with a pair of compasses. 


III.—TRANSFORMATION OF Co-ORDINATES. 


The following measures are then carefully taken with a pair of 
compasses : 


(1) Semi-axis major... a = ot 745 
(2) Semi-axis minor.. Raine a a 2 
(3) Co-ordinate of centre of apparent ites along 
E. line (y) Sa Ane wos 1 SS 
_ (4) Co-ordinate along N. line (2) ae on 0°"571 


(5) Inclination of Axis Major to Declination Circle 41°°30 


Let the co-ordinates of the apparent ellipse be, referred to apparent 
centre, aw and y’, | 
_ Let the co-ordinates of the apparent ellipse, referred to Sirius, be 
x and y. 

Let co-ordinates (3) and (4) be (a) and (8). 

Let @ = inclination of axis major to EK. and W. line ; then 


/ 


x == cos 9 (% — a) — sin 9(y— 8B) 
y’ = sind “x — a) + cos? (y—R ) 

But # = va — y” (remembering that x is along N. axis), sub- 
stituting and giving numerical values to the several constants we be: : 


527 


(5:27)? — (-663a — ‘749 + 2°7358)? = ("7492 — 663y — 3° issay? (F 


Simplifying this equation we have : 
—°08152 x + *40828 y — ‘04736 xv? + °03262 ay — 051383 y? + 1=O 
As a check upon these values we make y = 0, | 


Elements of Apparent Ll lipse 


Distance of Centre (kom Sirius 4” 20 
Tuckinalion of Axis Mayor 41-50 


Scale in Seconds 


Elements of True Orkit 


Periocie lime 

Pert-Ashon Passage 

Lecenhicity 

InclinaHon 

Position Aizgle of Nodes. 
Distance va FPeri-Asfron [rom Node 
Sem -Axis Mayer. 

Mean Annual Motion 


Sem Aats Mayor... 745. 
Semi Axis Minor. 5/27 
Position Angle of Centre. 82°10" 


Grenk Orbit of Comes of Sirius 


J5-72 years 
1892.28 


6726 
OLAS, 


gee 


24984 
_9 568 
-6°15C° 


N 


2 
‘ 
til 


cetie ardlay 
aXh, 


Fe Mest 


ne 
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Then : 
— °08152 « — :04736 a7 + 1—0 
And : | 
x 98815 and — 5°535 
Measurements by compass give, 
x = 3°81 and — 5°54 
Making x — 0, 
Then : 
+ *40828 y — :051338 y? + i 0. 
And : 
y = 1°916 and — 9:920. 
Measurements by compass give, 
y = 1:925 and — 9:920. 
But the general equation to the ellipse is, 
axt+Bytye4+oxyteyvr+1—0 


‘Therefore, substituting : 


oi—a—)  0Sloa2, 
e058) 
e047 36: 
5 = + 03262, 
e = — ‘05138. 


1V.—DETERMINATION OF ALL THE ELEMENTS EXCEPT PERIODIC 
TIME AND PERI-ASTRON DATE. 


- As already determined : 


= 08152 [891127] n 
8B = + *40828 [961097] 
y— — ‘04736 | 867542] n 
05138 [8°71038] » 
j= 4203962, *[8'51856] 


The following elegant formulae, given by Prof. Kowalsky, Kazan, 
determine the relations between these co-efficients and the elements of 
the true orbit : 


2; . 
—— Cos 20 = (y — #) — 7@@ — 8B”) 


Le Oe) ee 
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¢ sin A = — 5 (8 cos @ — a sina) cos i 
«cos A = — Z (@ sin Q + a cos Q) 
q 
a 
1— 2 


The most important elements, Periodic time and Peri-astron passage. 
have to be determined by another method. 


From these formule we deduce the following : 


By ee ae = .. 47049296 — [8-69249] 
¥—-s) ~i@ =p) — .. 404596 = feeasong 
(y=) 4 4B) — .. 4214208 — oseeed 
Therefore : 
8°69249 
° 9 
tan 20 — 8°64325 
004924 
Ses Re Ae ee eee 
| 869249 
2 pei or : 
Ean ain 1288 98727] 
q hak 8°81978 
— 06604. 
Ane 6 
ee 
2 14203 — -06604 — -07599 
q 
. 0°30103 
g= = 8°88076 
07599 1-42027 
tan? 7 E 1°42027 
: 881978 
0:24005 


fan ¢ == 012009 | sce. ie ee ese eee eee 
(6 cos Q — a sin Q) cos 2 = *24536 = [9°38980] 
(B sin @ + a cos Q) = :09243 = [896581] 


(B cos Q — asin Q) cos 2 
8B sin Q + acos Q 


— [9°38980] — [8:96581] — [0-42399] 


tan A = 
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The negative value of sin ) shows us that } is 
in the third quadrant ee aa ee A ae 
— ¢ (8 cos Q — a Sin Q) cost 
2 sin » 


= 0°71014n 0°30103 
9°38980 9°9711627 


0°09994” 0°27219n 
0:27219% 
OOO 7a cn ne Bi ie is s = '6726- 


eae 


sini Seah (1 — &) = [9°73848] 


0:71014 
9°73848 


COMIGCe ee ree a nein a —= 9°368- 


V.—DETERMINATION OF PeERI-ASTRON PaAssaGE AND PERIODIC 
TIME. 


The Peri-astron date and Periodic Time are computed from the: 
following formulae : 


(1) tan py = cos? tan (6 + A) 


——__—_— 


2) tan gu = 4/7 


€ 
Ae 
: tan 59 


(3) «— «sin u = nt 
The first formula gives the relation between the true orbit and its- 
projection on the plane of the background of the heavens. 
The second and third formulz are the usual formule for elliptical 
motion in these expressions : 


~ = Angular distance from node. 

2 = Inclination of orbit. 

9 = True anomaly. 

» — Longitude, or distance, of the Peri-astron from node. 
uw —= Eccentric anomaly. 

s == Eccentricity of orbit. 

nm == Mean annual motion. 

¢ — Time from Peri-astron date. 


By the aid of these formule the position angles given in Table I. 
are reduced to mean angular distances from Peri-astron. 
It is not necessary to reduce all the positions. Two sets a sfar 
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apart as possible will be sufficient. In these investigations two sets 


were used : 


Position True | HKecentric Mean 
Angle. Anomaly. | Anomaly. Anomaly. 


196222 | 84—48 | 1Se“5ie4)] 184—13pamasy—3 


1863°18 80— 57 179—6 178—2 


176—43 


1864:22 79—36 178—5 175—388 172—42 
1865'23 77—4 176—8 171—16 165 —24 
1866°23 74—40 174—13 | 166—56 158—138 


(1) 1864-22 


1884:18 36—36 130—46 88 — 09 
1885:20 33959) 1 eG ail 82 —32 
1886-14) | 990-295 | aro = 23) 7a 
1887°14 24—23 bet ee eis 846 
1888:97 Wee 94—4 5048 


(2) 1886-33 


From (1) and (2) we obtain a mean motion 
of 135°-33' in 22°11 years ; equal to a mean 
annual motion of 6°1307 .. 

Dividing this quantity into 360° we have as the 
periodic time 58°72 years... eee 

And taking the mean anomaly at any of the two 
dates we have as the date of Peri-Astron 


passage 1892°28... Hee ia 


m= 6°13807 
P= 58°72 
T = 1892-28 


VI.—ComeLetTeE ELEMENTS, S1ZE AND Mass or System. 


The computed elements for Sirius therefore are : 
Periodic Time F aie w> 
Peri-Astron Passage... 

Eccentricity 

Inclination ... = 

Position Angle of Nodes 

Distance of Peri-Astron from Node 
Semi-Axis Major... os 
Mean Annual Motion 


58°72 years 
1892:28 
"6726 
52°49’ 
24-07 
249°°2 |: 
9°"368 
6°°1307 


Taking 027 as the mean of the various parallaxes of Sirius 


71891. ] Orbit of the Comes of Sirius. 47 


-obtained by astronomers, the mean distance of the two stars in terms 
. of the earth’s mean distance from the sun 
is rere sti Me 34°7 
or dats see Ve. 3,227 million miles 
And the combined mass of the system 
is a ae Cis 12 (sun’s mass = 1) 

The following is a comparison between the measures collated by 
Mr. Gore and those obtained from the above elements. There is also 
-given an ephemeris of the system from 1890 to 1899, as obtained from 
the elements. 


VII:-—ComMPARISON BETWEEN OBSERVED AND COMPUTED POSITIONS. 


Epoch. Observer. 0, 0. ne Po Po Porat Rie 
| 

Le) ie) ° | Cd w a 

1862°08 | Clark He 850 84:2 +u'8 10°0 1u°3 —0°3 
"19| Bond S06 84°7 83°9 +0°8 10°1 10°3 —0°2 

°20 | Rutherford ... 8571 83°9 +1°2 = ts ashes 
°20|Chacorua ... 84°7 83°9 +0°8 — — == 

°23 | Challis ne 851 83°8 +13 10°4 10°3 +0°1 
28 | Lassell a 84-0 83°7 +0°3 — = =e 
1868°08| Mitchell ... 78°6 81°8 —3°2 16°5 10°5 +0°0 
"10 | Rutherford ... 81:3 oll et/ —0°4 — — —_ 

“14 | Marth oe 79 4 81°6 —2°2 10°6 10°5 +0°1 

"15 | Mitchell 3 Coe 81°6 —1°9 10°9 10°5 +0°4 

-20 a kia 79°3 81°5 —2°2 1U°4 NOs —0°] 

°21 | Struve a hy. 82°6 81°5 +1'1 LO 10°5 —0°4 

23 | Dawes eee 84°9 81-4 +3°5 10°9 10°5 —0°5 
°24| Winnecke ... 79°8 81-4 —0°6 —_ — — 
‘27 | Bond 452 82°9 81-4 +1°5 = ast == 
1864°15 | Lassell ied 80°4 79°5 +0°9 955 10°6 —ll 
21 ‘ Pe cue 79-4en =F 0-8 9:7 |, 10:60) 0:9 

-22 | Struve oat 79°6 79-4 +02 10°9 10°6 +0°3 
1865°20)) =; oat 773 773 +0:0 10°6 10°7 —0-°] 
22 | Forster 438 78:0 773 +0°7 10°8 LO +0°1 

“24 | Struve | [73°83] | 774 | [—3°6] | 10°8 10:7 +0°1 

25 | Tietjen ess 76°9 17-4 —0°5 — _— — 

‘26 | Engelmann ... ew 77-4 —0-4 [9°O; | 10°7 | [—1°7 

-26 | Bond Fea 760Uals 7 ere 1h 9:05) |“ Wisveele (127 
70 | Struve Pal Pee 7638 1 f—-2-ONe) [19:9] || 10:80 |2 44957 | 
1866-08 | Knott oe 77:2 754 +1°8 10°4 10°8 —)°4 
20 | Tietjen ee 76°9 More +1°5 11°0 10°8 +0: 

‘20 | Bruhns Nee — 75°2 — 10°7 10°8 —0'1 

-20 | Struve nae 75°83 75:2 +071 10°9 10°8 +071 

-23 | WashingtonO. 74-4 (onl —0°7 10°2 10°8 —0°6 

“25 - eee a | 751 0-7. | 10-6: lp lO; ee nie 209 
1867°22 | Struve a 722 73°2 —1°0 10°9 10°9 +0°0 
24 | Forster Nea 72-4 Monk —0'9 ao — — 

4 1868°24 | Bruhns Bas 69°6 71:3 —0°7 1163 11-0 +0.3 
°26 | Engelmann ... (lee 71:3 +or4 10°9 11:0 —01 
1869°10| Brinnow... ao 694. | (25 Ae | eS oie te | 56:9 
-20 | Vogel TS 692 =) (E85 Aas aie 9-1 

°0 | Dauner ™ 68°8 69°2 —0°4 A ap Deak +0°1 

4 1871-22 = ie 64:2 | 65:3 —l'1 10°9 1 —0°3 
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NOTE ON A SUPPOSED NEW ICERYA. 
By L. PERINGUEY. 
(READ 30TH MARCH, 1892.) 


THE genus Icerya was created by Signoset for the reception of a 
coccid infesting the sugar cane at Mauritius, and known there as the 
“ Pou & poche Blanche.” Later on Mr. Maskell, of New Zealand, 
made known another species belonging to that genus to which 
he gave the name of Icerya Purchasi. 

It is apparently the species called here the ‘“ Australian Bug,” 
so well-known for the harm it has done to our orange-orchards, and 
also to the Californian ones. 

I say ‘“‘apparently”’ the species known here, because having lately 
received some live examples of the so-called JLcerya Purchasi from 
California, I was much struck by the difference between the young 
larvae and active females and ours. The antennae of the active 
and presumably fertilized female are considerably longer iu tae 
Californian species, the back is more obtusely conical and the 
“‘ filiéres,” or cirrigerous pores are disposed differently. The 
American species does not reach the size of ours, which, as is but 
too well known to you, reaches, the waxy appendage included of 
course, nearly ten lines, and even one inca. 

I think I can make bold to state that I do not believe the two 
insects to be one and the same species. 

Up to 1890 only two Icerya were known, but a greater interest 
having been taken of late in this group of insects of so difficult a 
study, there is nothing surprising that discoveries of new species 
should have been made, and Messrs. Riley and Howard have made 
known four. 

Now we have besides, Icerya Purchasi (Mask), and Icerya Sacchari 
Sign.) 

1, The Rose Icerya: Jcerya Rosae (R. & H.), found in «the 
United States. _ 

2. The Egyptian Icerya: Icerya Agyptiacum (Dougl.) Said 
to have first appeared upon the Banyan tree—a ficus, 
I suppose—to have spread with marveilous rapidity to 
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many other plants, and to have infested the gardens of 
Alexandria for the past four years. 

3. The Montserrat Icerya: Icerya Montserratensis. This last 
species is not found on the leaves of the lime according 
to Riley—Howard, but on another tree. 

4, Palmer’s Icerya: Icerya Palmert. Found on the leaves of 
the Muscat of Alexandria grape-vine in Mexico, and 
lastly, I exhibit a very singular coccid, found in the 
Cape Peninsula, which if not a true Jcerya, is very 
closely allied. 


This coceus, which I'll call, for the present, Icerya Mesembryan- 
themi, is found on the Hottentot fig M. edule. 

Unlike the eggs and young of the Icerya Purchast which are of 
a salmon colour, those of Mesembryanthemi are green; the larvae 
however seem to be very active and have not the little setae 
on the last articulation of the antennae, which are so distinguishing 
a feature in those of the L. Purchasi. I have not been able to get 
the male as yet ; when Ido so,I shall be able to decide without. 
doubt whether the insect I exhibit to-night is a true Jcerya or an 
extremely close ally. 

Of course an agglomeration of insects of that kind cannot fail to 
attract enemies, and I have already found two very minute Hymenop- 
terous insects using this Icerya as a fit place for depositing their 
eggs. Some of the round punctures on the back of some females, 
show that the young parasites have found their means of exit, of 
course with a result fatal to their host, but beneficial to thec7 kind. 
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CATALOGUE OF VARIABLE STARS SOUTH OF 
— 80° DECLINATION. 


By A. W. Roperts. 
[READ 30TH MARCH, 1892.] 


THE following is a list of variable stars south of —30° Dec. with 
the latest observations concerning most of them. 

The first southern variable discovered was » Argus by Burchell 
in 1811. 

In 1866 Prof. Schmidt, Athens, among other similar discoveries in 
the Northern Hemisphere found two variables, both below the 10’ 
mag. in the Southern Crown, and in 1867 Mr. Ragoonetha Chary, 
a Hindu assistant at the Madras Observatory, discovered another 
variable in Reticulum. | 

Until the year 1872 four stars only were known to be variable 
in that portion of the sky invisible to Northern observers. 

In 1872 Dr. Gould took charge of the Argentine Observatory 
at Cordova and during the next six years discovered no less than 
thirty-five variable stars, twenty-five of which lie within the zone 
dealt with in this catalogue. 

In 1891 and 1892 six short period variables and four probably 
long period variables were added to those already known. 

These new variables are Nos. 8, 5, 11, 15, 20, 24, 25, 26, 28, and 34. 

The first and also fullest observations are those made by Dr. 
Gould and his staff at Cordova. 

His results but not the detailed observations are given in the 
Uranometria Argentina. 

In 1883 Prof. Winslow Upton of Brown University, Providence, 
U.S.A., while in the Pacific on an eclipse expedition made obser- 
vations of variable stars south of — 30° Dec. Unfortunately I have 
not these observations to refer to. 

Since 1883 no regular observations of variables have been made, 
if we except the valuable and continued examination of the light 
curve of R. Carinae made at -Windsor, N.S.W., by Mr. Tebbutt. 
It was this lack of information that induced me in May last year 
to take up the subject. The instrument used in most of the deter- 
minations at Lovedale has been an ordinary opera glass and the 
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.method a modification of that of Argelander. I hope ere long to 

- obtain a wedge photometer with which, if health and leisure permit 
.me, I hope to determine the magnitudes of all stars brighter than the 
8th mag. south of — 30° Dec. 


(1) R Scurrrtorrs 
R.A. 12+25™-55* 
Dec. — 33°: 6°'8 
A variable discovered at Cordova in 1872. Its period as obtained 
- from comparing the minimum of December, 1891, with that of Novem- 
‘ber 15, 1878, is about 207°5 days. Dr. Gould found a period of 
207 days. Its red colour is very intense all through its light changes, 
which are very regular. The minimum of December 1891 was nlot 
- well marked, indeed it remained at 8°0 mag. all through December 
and January. It is now increasing in brightness and a maximum 
~ may be expected about the end of this month (March, 1892) when 
it will be quite visible to the naked eye. 


. (2) R Reticuri 
R.A. 42:32™- 138 
Dec. — 63°: 18°'0 
This star was discovered in 1867 by a Hindu observer at the Madras 
’ Observatory. Its variation, however, was leit unconfirmed. On August 
27, 1891, it was 7:2 and on August 28, 7°0 mag. It then began to 
- decrease in brightness, being invisible in the opera glass by the end 
- of October. The period assigned to it by its discoverer is nine 
- months, so that a maximum may be expected in June, 1892. 


_(8) S Retiourr (L. 1551) 

R.A. 42°32™- 22s 

Dec. — 63°: °3°'0 

The variation of this star was suspected in June. In May, 1891 

it was fainter than L. 1523 or 6°3; in June it was brighter or 6:0. 
- On December 4, 1891, it was noted equal to » Reticuli or 5°8. It is 
~now again fainter than L. 1523 or 63 mag. There can therefore 
: be little doubt as to its variation: 


- (4) R Doravus (L. 1567) 
R.A, 42-35™- 308 
7 Dec. — 62°°17°'6 
A variable star discovered at Cordova where its limits were noted 
.5°6 mag. and 6°5 mag. 
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This star was carefully watched throughout 1891. During the - 
winter months it was uniformly 6°6 mag. On December 6 it was-: 
noted 6:1; December 19, 5°9; December 23, 5°8; and December ~ 
25, 5°7. Since then its magnitude has not altered much, although - 
there seems indications of a slight decrease. Its colour is red, and~ 
it easily seen by the naked eye at a maximum. 

This star has decreased now (March 25, 1892) about 0°4 magnitude, | 
being fainter than L. 1523 or 6°2 mag. It is equal to L. 1551. 


(5) S Doranus (L. 1629) 
R.A, 45: 43™- 578 
Dec. — 63°: 258 
My attention was called to this star by Mr. Finlay. It is usually — 
equal to L. 1582 or 7:0 mag. but on December 30, 1891, it was: 
equal to L. 1496 or 6°6. Since then it has decreased slightly being ~ 
now 6°%. We have probably here a region of great activity. 


(6) L, Purris (L. 2691) 

Bye An Ome Os 

Dec. — 44°°27°'7 

A variable discovered at Cordova in 1871. Careful examination ~ 

of its light curve was made at Cordova from 1871 to 1878 resulting 
in a period of 185 days. Mr. Stanley Williams finds a period of | 
136:05 days. Systematic observations were made here from April, - 
1891, to the present date. A strongly marked maximum was observed 
on February 28, mag. 3°3. Comparing this maximum with one: 
observed by Dr. Gould on February 8th, 1874, we obtain a period — 
of 136°9 days. Its variation at a maximum is extremely rapid. 


(7) « Puppis (L. 2720) 
R.A. 72°13™- 168 
Dec. — 36°: 541 
No such variation as that recorded by Dr. Gould has been noticed ~ 
here. ‘There are reasons, however, for believing it to hdve changed - 


in colour. 
Mr. Stanley Williams confirms the variation of nearly 1 mag... 
found by Dr. Gould. 
(8) R Purris (L. 2916) 
R.A. 72: 36™: 368 
Dec. — 31°: 24:3 , 


A star which was noticed to vary between .the limits 6°5 and 7°4- 
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at Cordova. At Lovedale during all the observations of it (consider-— 
ably over fifty) it was uniformly of the 8th mag. 


(9) S Pupris (L. 2999) 
R.A, 75: 43™-328 
Dec. — 47°° 508 
Lacaille noted this star 6th mag. and in Proctor’s Atlas it is 
accordingly entered as a 6th mag. star. At Cordova it was recorded 
as variable between the limits 9°0 and 7:3. It has not varied here 
during 1891, its usual value being 8°2 mag. 


(10) T Purris (L. 3001) 
R.A. 72°44™- 228 
Dec. -— 40°: 22°'8 
This star was also discovered at Cordova, the assigned limits being 
6°5 and 7:2. It has varied slightly during 1891, decreasing about 
> the of amag. It is now 7:2 mag. 


(11) Pupris 
ek, (Ag Go" 
Dec. — 40°: 30’ 

This star—a 7th mag. one—is not contained in Stone’s Catalogue... 
Mr. Finlay informs me it is not in Gould’s Zones. It must therefore 
be a new variable. Since its discovery in December it has slightly 
decreased in magnitude. 


(12) Purris (L. 3105) 
R.A 722 55m 5* 
Dec. — 48°.56°'7 
This variable was discovered by Stanley Williams who assigned to 
it a period of 44 days. I find its maximum limits to be much higher 
than those found by Williams. Mr. Williams found it alternately 
greater and less than L. 3069. It has never been observed here less, 
and there are very good grounds for supposing that L. 3069 itself is 
variable. I have not been able to confirm Mr. Williams’s period yet. 


(13) R Pyxipis. 
R.A. 82-47™- 358 
Dec. —- 36°: 45 
The variation of this star was not definitely settled at Cordova, 
but yet Pr. Gould says he has no doubt as to its variation. The: 
limits he assigns to it are 6°5 and 7'5. The very few measures- 
taken here show no variation. 
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(14) N Ve rorvum (L. 3910) 

R.A. 82: 27™- 548 

Dec. — 56°: 32°'9 

There has always been a doubt as to the variation of this star. 

Dr. Gould assigns to it a period of 44 days, with limits 3°5 and 4°5. 
‘The star has been carefully watched through the year, and if we 
-except one or two very doubtful estimates no variation such as that 
recorded at Cordova has been noticed. 


(15) Carin (L. 3393 

R.A. 82°26". 30° 

Dec. — 59°: 45°'5 

A short period variable discovered in February, 1892. Itis marked 

7-0 mag. in Stone’s Catalogue and Lacaille observed it as about the 
same magnitude. It varies through half a magnitude in a period 
of seven days, its inaximum being 7:0 and minimnm 7:5. It has a 
-7°8 mag. star very near it which is favourable for comparison. The 
-constellation Carina and especially this portion just on the fringe 
-of the milky way seems rich in variables. 


-{154) New SHort PERIop VARIABLE 
Approx. R.A, 95-19™ 
Approx. Dec. — 55°: 3’ 


Period = 15 days. 

Max, == 7:2 mag. 

Min, == below 8°0 mag. 

Rise to maximum more rapid than descent to minimum. A well- 
‘marked maximum took place on 8th March, and a minimum on 19th 
March. It is not included in the Cape Uatalogue for 1880. 
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((16) R Carin (L. 3932) 
eA 92? 29™ 298 
Dec. — 62°°18°'1 
The most remarkable variable in the Southern Heavens. It was 
“discovered at Cordova and during the years 1872-1878 careful 
‘measures were made. Since then Mr. Tebbutt of Windsor, N.S.W., 
phas made the variation of this star a special study. A maximum 
occurred in January, 1892, but it was not well marked. It is now 
(March 17) slightly less than the 7th mag. At a minimum it is 
‘only visible in a fairly good telescope. A period of 310°8 days was 
‘obtained by comparing some measures made by Mr. Ellery, Melbourne, 
:in 1867, and measures made at Lovedale in 1891. Between these 
-years there were 29 periods. The periods are not at all similar, 
-and the light curve especially at a maximum varies each period. 


17) U Carinz (L. 4033) 
R.A. 95° 42™-1 4s 
Dec. — 62°:0°'1 
Over one hundred observations were taken of this star during 
‘1891 alone. It was first discovered at Cordova by Dr. Gould who 
-assigned to it a period of thirty-one days and limits 3°7 and 4:2 mag. 
An examination of the observations here shewed that the period was 
not thirty-one days but 36°5 days, and a further examination of the data 
supplied by Dr. Gould in the Urauometria Argentina shewed that the 
~period of thirty-one days was not favoured by the Cordova measures, 
‘but that a period of thirty-six or thirty-seven days would be more 
‘satisfactory. The light curve is an extremely interesting one. 


(18) R VELoRuUM 
RA. TOR ge 1s 
Dec. — 51°°39°'2 
‘This star was discovered at Cordova but the variation was not 
‘satisfactorily determined. Not many measures were taken here, 
-only about twenty, and so no definite opinion can be offered. 


(19) R ANTLIZ 
BeAr LOD Sr aals 
Dec. — 379+11°'4 
A vari-ble discovered at Cordova; limits 6} to 8:0; and period 
‘undetermined. It is probably a long period variable. No variation — 
hhas been observed here during 1891, its normal magnitude being 8-0. 
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(20) Carin (L. 4179) 

R.A. 105- 4™- 308 

Dec. — 619° 41°0 

This star was constantly used as a comparison star for S Carine.- 

Its usual magnitude is 6°9, equal to L. 4224. In February its: 
magnitude suddenly increased half a magnitude, and it is now 
between L. 4153 and L. 4066 or 6°4 mag. The star has been so- 
constantly used that there can be little doubt as to its variation. 


(21) S Carinz# (L. 4189) 
R.A. 108°5™: 525 
Dec. — 61°:0'6 
A variable discovered at Cordova. At a maximum it becomes: 
visible to the naked eye and at a minimum it is between the 9th: 
and 10th mag. In Mr. Gore’s catalogue the periodic time is entered 
as seven months. This is an error. A careful examination of all 
the measures taken here, nearly one hundred, gives a period of 145- 
days. A maximum took place on June 27th, 1891. The star is- 
quickly increasing in magnitude and a maximum may be expected: 
in April. 


(21a) g CaRInz 
BRA, 108° 12m" 55° 
Dec. — 60° 42'°5 
This star was suspected of variation by Dr. Gould. In May, 1891, 
it was greater than p Carine or 3°4 mag. It is now decidedly 
fainter, being almost equal to « Carine or 3°7 mag. 


(22) » Arcus (L. 4457 
R.A. 105: 40™: 478 
Dec. — 59°:63 
This famous variable has not varied during 1891. Its magnitude 
now is 7:0 or 6°9. It can be seen with the naked eye but no doubt 
this is because of the combined brilliance of the nebula and star. 


(23) T Carine (L. 4530) 
BA 1O8- 502 508 
Dec. — 59°°56"0 
The variation of this star was suspected at Cordova but the limits 
of its variation—four-tenths of a magnitude—are so small that it 
ought not to be included among the better known variables. Several 
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stars in the neighbourhood of this star are certainly variable, L. 4556 
ds variable but within small limits, and so is L. 4542, a new variable 
described below. 


(24) U Carine (L. 4542) 


R.A. 102: 538™: 168 
Dec. — 59°: 83 


The variation of this star was discovered in May, 1891. Its limits 
-are 6°8 and 8:0 and its period thirty-nine days. Its light curve is 
-extremely interesting, the ascent from minimum to maximum taking 
only eight or nine days. It has just (March 17) passed a maximum. 
At a maximum it is visible to the naked eye. 


(25) S Musc# (L. 5060) 
R.A. 122°6™> 508 
Dec. —- 62°: 32’°5 


The variation of this star was discovered in June, 1891. Its limits 
-are 6°5 and 7:2, and its period 9°6 days. Its light curve is very 
regular, the period from maximum to minimum being one day longer 
than from minimum to maximum. It is six days visible to the naked 
-eye and three days invisible. 


(26) R Crucis (8. 6883) 
R.A, 22 7 34s 
Dec. —61°:0"7 


The variation of this short period variable was discovered in 
August, 1891. Its limits are 6°8 and 8°0 and its period 5°8 days. 
As in almost all the other short period variables its period from 
maximum to minimum is slightly longer than the period from 
minimum to maximum. 


(27) R Musc# (L. 5236) 
R.A. 128+ 35™:238 
Dec. — 68°: 482 
This was the first variable discovered by Dr. Gould. It is remark- 
able for the shortness of its period, only twenty-one hours. Its limits 
also—6'8 and 7‘6—result in its being visible for nine hours and 
invisible for twelve hours. A comparison of the measures in the 


Uranometria Argentina with those made at Lovedale result in a period 
of *88885 days. 
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(28) S Crucis (L. 5314) 
R.A. 1282 47-515 
Dec. — 57°: 495 


The variation of this star was discovered in August, 1891. Its. 
limits are 6°8 and 7°5 and its period 4°84 days. Frequently at: 
maximum it has been seen with the naked eye. Especially is this. 


the case with the maximum of March 17, 8 p.m. 


(29) R CENTAUR - 
RAs 142 82398 
Dec. — 59°: 240 


‘The variation of this star was discovered at Cordova. Its light= 


changes are extremely perplexing and as yet defy a good period. 


In August 1891 it was a little brighter than the 7th mag. but after 


that it steadily decreased, becoming by October, 1891, invisible in. 


the opera glass. 
(30) Apopis (L. 6077) 


R.A. 142: 45™: 158 
Dec. — 76°: 12’°7 


A variable discovered at Cordova. The limits being 5°5 and 6:2” 


mag. No period has been determined. The observations here do 
not indicate any variation, but they have not been sufficiently 
numerous to warrant any definite statement as to the star’s variation. 


(31) T Trianeut (L. 6193) 
R.A. 42 oo 29° 
Dec. — 68°°17'°7 
A star suspected of variation at Cordova but with limits 7-0 and 
7-4, Nostar has been more frequently examined at Lovedale than: 
this, but because of the change of light in some of the comparison 
stars, the slight changes in the star itself and its period almost. 
synchronous with a solar day, no definite period was obtained. 
What has been said about T Carine holds good here. Stars that. 
vary through smaller limits than half a magnitude should not be 


considered variable. 


(32) R Trraneurt (L. 6264) 
JRVAS 155° 9™* 568 
Dec. — 66°°5"5 


A variable discovered at Cordova; limits 6°6 and 7°5. A com- 
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parison of measures made at Lovedale in 1891 and at Cordova in, 
1871 result in a period of 32°95: 33™-598°04 + 0850. 


(33)—LupPI. 


R.A. 152° 46™- 208 
Dec. — 35°°58"0 | 
A variable discovered during the zone examinations at Cordova,, 
limits 9°0 and 12:0. Period undetermined. No measures were made- 
at Lovedale. 


(34) R Arw# (L. 6887) 


RAs les 30S lis 
Dec. — 56°: 462 


A star certainly variable, discovered in September, 1891. Period’ 
and light curve undetermined. On September 9, October 10, 1891, 
and on February 24 the star was below 7°5, at other times it was. 
uniformly above 7-0 mag. Unfortunately no observations were made 
later than 12 p.m., so that the search for its law of variation is in: 
a manner restricted. 


(35) « Pavonis (L. 7856) 


R.A. 185: 45™- 378 
Dees—— 671°: 22-3 


A variable discovered at Cordova, limits 4°0 and 5:5 and _ period: 
9:1 days. 

Its light curve is extremely regular and very interesting. Com-- 
parisons between the measures made at Lovedale in 1891 and those 
made at Cordova in 1878 give a period of 9°090 days. If we suppose 
one period less—719—to have taken place in the interval the period is. 
9°103 days. The former value agrees better with measures made here.. 

The elements of « Pavonis are : 

Maximum 1891, July 6°35 + °14 + 9:090¢. 
Minimum 1891, July 10°96 + °25 + 9:090 ¢. 


(36) S Corona AUSTRALIS. 
R.A. 18": 53™- 438 
Doc. — 37°°6"5 
A variable discovered by Schmidt in 1866, limits 10 mag. and: 


11} mag. No measures made at Lovedale. Period obtained by, 
Schmidt, 6°2 days. : 
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(37) R Corona AUSTRALIS. 
R.A. 185°54™- 285 
Dec. — 37°°6”"4 
A variable discovered by Schmidt in 1866, limits 10} and 12%. 
Period obtained, 31 days, but this considered doubtful. No observ- 
ations at Lovedale. 


(38) R Piscis AUSTRALIS 
R.A. 222°11™-548 
Dec. — 30°:9"2 
A star found variable during the zone observations at Cordova: 
limits 84 and 11 mag. No observations made at Lovedale. 


(39) R Invi 
ReAe 2225280188 
Dec. — 67°: 51°3 
A star found variable during the zone observations at Cordova : 
limits 84 and below 11 mag. No observations at Lovedale. 


(40) PHenicis 
R.A. 235: 50™: 448 
Dec. — 50°: 24"0 
A star found variable during the zone observations at Cordova: 
limits 84 and below 11. No observations at Lovedale. 
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ON THE REPETITION OF ANGLES. 
By H. G. Fourcape. 


(READ 26TH APRIL, 1892.) 


THE method of repetition admits of an almost unlimited accuracy 
whenever the quantity to be measured can be added to itself, without 
any error in the juxtaposition, until some multiple is found to coincide 
very nearly with a multiple of the unit employed. Some of the 
results obtained by the use of the method, such as the ratio of the 
mean solar day to the mean sidereal, or that of the mean motions 
of the sun and moon are known, in consequence, with a precision 
probably never equalled in direct measurements, few of which are 
correct to more than six significant figures. The pendulum, likewise, 
is an instance of a measuring instrument which owes its high 
perfection to the fact that it admits of indefinite repetition without 
introducing error in the adding up of the separate beats. 

The application of this principle to the measurement of angles 
first proposed by Tobias Mayer in 1752, was embodied by Borda in 
the repeating circle, an instrument which soon became extensively 
adopted in Continental Europe whenever precise measurements were. 
aimed at. 

Theoretically, the advantages of the method are unquestionable. 
when use is made of badly divided instruments that cannot be read: 
with the requisite accuracy. For it may be shown that the probable: 
error « of an angle obtained by m repetitions and the two end 
readings is, calling a the probable error of a bisection and 6 that 


of a reading, 
e= Re ae + 2/3" 
1 n? 


while the probable error of an angle obtained by m independent 


fies Se _— + OP 
j n ait ©. 


/ 
( 


observations is 
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The greater accuracy of the first method over the second is thus 
measured by 


a quantity which is always positive and increases with 6, so that 
the advantage of the method increases with the imperfection of the 
instrument. 

In practice, however, it was found that repeating instruments are 
affected with constant and periodic errors the source of which has 
not hitherto been satisfactorily. explained. Col. A. R. Clarke 
(Geodesy, p. 18) summing up what is known on the subject says: 
‘¢ There are, however, other sources of error at work; the whole 
apparatus is not rigid as it is in theory supposed to be, and the play 
of the several axes doubtless affects the work with some constant 
error. Moreover it is a principle in observing generally, that to 
repeat the same observations over and over, under precisely the same 
circumstances, is a mere waste of time, the eye itself seems to take 
up under such circumstances a fixed habit of regarding the object 
observed, and that with an error which is for the time uniform. 
In some repeating circles a tendency has been found in the observed 
angle to continually increase or decrease as the number of repetitions 
was increased.” 

“W. Struve, in his account of his great arc in Russia, observes 
that if in measuring an angle the repetition be made first in the 
ordinary direction, and then again by reversing the direction of 
rotation of the circle, the two results differ systematically. Accord- 
ingly it became the practice to combine in measuring an angle 
rotations in both directions. Nevertheless there was no certainty 
that,even then the error was eliminated, and the method of repetition 
wagjsoon abandoned.” 

It remains difficult to understand why personal errors should 
become larger or more variable when bisecting a signal for the purpose 
of repetition than they are when the same operation is performed for 
the purpose of reiteration, and it is equally obscure why the play 
of the'axes should be greater. No doubt, the play of the axes would 
be more marked in an instrument like the repeating circle with its 
multiplicity of axes and complication of parts, but it is extremely 


a 
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small in a good theodolite, and there is no apparent reason why it 
should vary with the nature of the observations. 

The repeating circle being a deservedly obsolete instrument the 
-errors by which it is affected need not be considered here. Besides, 
the classical researches on repetition, namely those of Struve 
(Astron. Nachr., No. 47, 1824), and of Bessel (Astron. Nachr., No. 
256, 1834, and Gradmessung in Ostpreussen, p. 73) had reference 
to observations taken with repeating theodolites, and it was the 
unsatisfactory character of the results obtained with theodolites 
that led ultimately to the abandonment of the method. 

Struve gives the following example of the differences obtained 
by using contrary rotations in the measurement of angles : 


With the graduation. Against the graduation. Diff. Mean angle. 
30°18°35°5 30°48°34°7 —0'8 30°48°35°] 
64°27°25°2 64:27°23°0 —2°2 64°27°24°1 
ole ol 2Oe4 31°51°24°5 —2°2 31°51°25°6 
73°22°38°1 73°22°34°2 —3°9 (a22-36)o 

159°29°58°8 159°29°57°7 —1l'l 159°29°58°25 
360° 0° 4:3 =: 35959541 2°04 = 83.59°59°59-2 
(mean) 


The differences between angles measured with and against tbe 
-graduation may be positive or negative. The table below gives, 
-according to Jordan (Handbuch der Vermessungskunde, p. 270.) the 
differences found in the angles of the triangulation of Baden, carried 
between the years 1823-1852. The number of repetitions was usually 
six ; the number of measures varied from one to four and was not 
_always the same for both series. 


KLOSE’S OBSERVATIONS. 


444 —0'] 43:5 424 


| 41:9 2+ ():9 

0:0 +0°5 +0°5 +1°5. | —2'0 —1lo 

0:0 3°] +04 050) | = (0F —4-0 

—4°8 , +01 JG StS 9-0 ee 

Sere eee Sh Asa): ey) H5A-0 18 
2D 0:0 +20 | 0-0 —16 
Pee | 4-22 eed. | + 0:8 —2°5 
41:9 44°] —2°3 | +0! 4 0°2 

{ 
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Il. ROST’S OBSERVATIONS. 


Ill. RHEIMER’S OBSERVATIONS. 


| | } 
IO Nee) +0°8 — 23 —1-0 — 2-0 
0-0 =o Rey FAQ AG eee Besies — 2-0 
—0-2 1-0 +04 —0°6 — 2-0 —16 
—06 “O60 UOd — 3°] BEE —0°5 
0°6 31 | +1°3 22929 41:3 


Towards the end of 1890, I had occasion to carry a small secondary © 
triangulation, over portions cf the districts of George and Kuysna, to- 
connect a few detached surveys and serve asa basis for subsequent 
work. The only instrument available for the purpose (a six-inch: 
Everest theodolite by Troughton & Simms, read by two verniers to 
20 seconds), although excellent for ordinary work, gave results that 
were not altogether satisfactory in a triangulation with sides averaging” 
five or six miles. The method of repetition was then tried experi-- 
mentally, but it was soon found that the instrument showed, to a 
curious degree, the peculiarities which ordinarily vitiate results: 
obtained by repetition: There was an error in the angles, constant 
for a definite origin, but varying with the origin from a positive to- 
a negative value; there was, in addition, a periodic error, which, 
although it was to a great extent masked by the large mean error 
of each reading, seemed to vary with the number of the repetitions ;: 
the direction of rotation had also a marked influence upon the 
resulting value. 

These discrepancies could not be attributed in any way to the 
‘ back lash ”’ of the tangent screws which was entirely taken up by 
unusually strong flatsprings of German silver, and their increase’ 
with the difference in altitude of the stations observed appeared. 
to point to the inclination between the upper and lower vertical. 
axes (a conspicuous defect of some theodolites) as being the chief 
eause of their occurrence in the observations. 

In an angle obtained by repetition, the error due to imperfect 
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adjustment of the instrument will be made up of the sum of the 
errors of each elementary angle divided by the number of repetitions. 
In each angle, it will consist of (a) error of collimation, (6) error due 
to inclination of the horizontal axis. ‘The first, which is expressed 
by + k' (cosec zg — cosec 2), remains constant for each angle, and 
its amount may therefore be simply added to the value obtained by 
repetition. ‘The second may he determined by reading on a striding 
level tle inclination of the horizontal axis in each different position, 
adding the corrections for each angle, and dividing by the number 
of repetitions. Or it may be calculated directly. It consists of the 
sum of the errors due to (1) the inclination of the horizontal axis 
relatively to the vertical axis, (2) the inclination of the vertical axis 
itself. Error (1) is given by 


+ h" (cot z2 — cot 21) 


Fig. 1. Fig. 2. 


To find error (2), let, in fig 1, Z be the point of a sphere where 
it is intersected by the upper vertical axis when levelled truly vertical, 
and JN, the intersection of the lower vertical axis. By rotation about 
the lower axis, Z will describe the small circle ZZ,Z. Call B the 
angle B,ZB, under repetition, A the angle B,ZN, and 2" = ZN, 
- the inclination between the vertical axes. 

In fig. 2, (ut B'|Z,Be be the angle B at the second repetition ; it 
is then equal to. ZNZ,, Z remaining the vertical throughout, draw 
_ the perpendiculars ZP = d, and ZQ = d, equal, respectively, to the 
inclination of the horizontal axis due to that of the vertical axis, for 


~ OB 
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each of the directions B’;,B, observed. The correction to the second. 
angle will therefore be 


Hg = dy cot 2% — dy, cot 2 
In the small spherical triangle 7Z,P, right angled at P, 
d, = ZLLy sin Z2,P 
And in triangle ZVZ, 


therefore 


Beg ae) oN Vee 
dy Cot 2 =2 2 sin—> sin Z2Z,P cot 2. 


T 


But from triangle ZOZ,, in which O = A, and Z = 


7. B 
ZZ,P=5—A Ue 5 


ee 


so that 

dy cotrz;7—=) 22 asin 605 (4 _ 5) cot 2 3 
similarly 

ds cot 2, = 22” sin = cos (4 — =) cot 29, 
and 


am) B , 
Xo = 20" sin — 5 | ( A — — ) cot 2 — cos (4 _ = cot a | 


Similarly, the error in the third angle will be 


M e 2B ‘ 4B 
x3 = 2i sin ae | cos (4 — =) cot 2 — cos (4 a =) cot a | 


and in the zth angle 


mB [ os( 4-7-8) oot 2—cos(A—"5=B oot a | ‘ 
Let 


4B 
S; = sin > cos (4-5) aie Dads (4-5) See 


+ sin ee ee 


Lae 1A) sin - 


ep. Bo ANE 
S; = sin > cos (A—F ) + sin cos (AF at i 


-_ ra— 
+ sin 9 
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Summing these series, it is found that 


sin (a — np) sin (nx — 1) B 


2S. = (2 — 1) sin a — wane 


: sin (A — np) sin (xn — 1) 6 
28, == (n —1) sin A — eam ais ed cae 
B 

in which 6 —@> aud o = 4 = Bs 


and the correction # to the angle obtained by repetition is 


Uy + %+ s.. + x, 
7 : 


x 


°/f 


= — (2.S_ cot z — 2S) cot 2). 


It is seen from this formula that the correction will vary is 
magnitude and change in sign with different values of a, B, 7, and 
Z1, Z2 + ‘By reversing the direction of rotation, it is only in particular 
cases that the mean will be freed of error. The method due to 
Struve thus fails in ordinary cases, although it sometimes may 
reduce the error very considerably (for instance when A is nearly 


equal to S or 180° + - with little difference between z, and 22). 


But by making A into 180° + A, the sign of the correction is changed 
and the mean freed of the error due to the inclination between the 
axes without preventing the simultaneous elimination of the remaining 
instrumental errors by the method of reversal. 

In order to compare calculated corrections with actual discre- 
pancies, an angle was observed on the 20th Nov. 1890, at the station 
“ Roode” between ‘“ Spijoenkop” (— O° 51’ 20” app. alt.) and 
‘“‘ Hoogeberg ” (+ 5° 59’ 30” app. alt.) and two series, with the 
origins O° and 180°, obtained. This angle was selected because it 
gave the largest difference in zenith distance in the survey, and 
would, on that account, make the character of the errors most 
apparent. ‘The observations were : 
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eee | 


Mean of Vernier Readings. Resulting Angle. 
Number 
of creme aN pra ot tee Ol Pe ene ere 
repetitions; Origin 0° Origin 180° Origin 0° Origin 180° 
° / iT] / / oy W ] 7] 
0 359 50 0 30 9 
1 131 53 10 52 50 biets ‘isin 
10 240 18 O 19 30 132 2 48°0 2 59:0 
1] 12 20 15 23 10 2 45°0 3 0:9 
12 144 23 20 25 50 2 46°7 2 a9 
13 276 25 45 298 to) 2 45°0 2 59°5 
14 48 28 15 32 25 2 43°9 a 18 
15 180 31 35 35 «5 2 46°3 3 O03 
16 312 34 10 38 30 2 45°6 ‘a eres ( 
17 84 36 45 41 15 2 450 3 09 
18 216 39 50 44 30 2 46°1 a Wea 
19 348 41 55 47 35 2 43°9 Taree be, 
20 120 44 55 50 40 2 44-7 3 
21 252 48 O 53 20 DAG, 3. TO 


The instrumental errors of the 6-inch Everest theodolite used in 
the measurement were determined by obvious methods ; the inclination 
of the horizontal axis relatively to the upper vertical axis was found 
to be 50°"0 (right hand pivot highest) and that between the upper 
and lower vertical axes 4’ 26" in the direction of division 93 (so that 
A = 273°.) The collimation was adjusted accurately enough to 
render its effect upon the observed angles practically insensible. 

The calculation of the corrections from these data, by the formulae 
above, gave the results shown in this table : 


~ 
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Correction for inclination of 


Bee Total. foe of observed 

ap ifference. 

qrepetitions.| _ a tical axis horiz. axis 
10 12°07 —5°99 6:07 od 
1] 14°78 —5'99 8°79 35 
12 13°16 —5'99 Tale 6°25 
13 13°17 —5'99 7°18 ‘Zo 
14 14°80 —5'99 8°81 8°95 
15 12°98 —5°99 6°99 Ke O 
16 14:01 —5'99 8:02 8°15 
17 14°46 —d5'99 8°47 7°95 
18 13°12 —5'99 (1:83 7:8 

19 14°55 —5'99 8°56 9°0 

20 14:05 —5'°99 8:06 8°65 
743 13°50 —5°99 75 JI 7°65 


The coneordance of the calculated corrections with the observed 
differences between the series differing 180° in origin may be seen 


better in a diagram. 


‘Seconds 


The dotted line represents half the observed differences, and the 
black line, ‘she calculated corrections ; their agreement, although 
‘Satisfactory, would perhaps have been still closer if the inclinations 
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between the several axes could have been more accurately determined 
and the pivot errors investigated. 

As an example of the precision attainable with ordinary instru-- 
ments of small size, by following the methods of elimination of error 
which have been pointed out, the data of a simple quadrilateral, the 
last in the small chain of triangles already referred to, are appended : 


Observed Angles: Nov. 1890. 


+ Ne. of 
w repetitions.- 


At Spijoenkop 


/ 


Portland Height 0° 0: 0-0 


Rondevallei ... 9 21Giof 7 1 -E(1) 9°43 10 

Cornelis Kop .. 2/8°29° -O0°7 + (2) 9°43 10: 

Roode Pill 9-21-7 453) 9°43 10 
At Roode 

Spijoenkop .. 07,0; (0;0 

Rondevallei ... 44° 7°16°3+ (4) 2°40 20 

Cornelis Kop ~ 93° 9:12°1+4(5) 2°40 20 
At Cornelis Kop 

Spijoenkop ... 0; 0: 0:0 

Rondevallei ... 01°29°28°8 + (6) 9°43 10: 

Roode . 805°49°32°0 + (7) 2°40 20: 
At Rondevalle 

Touw’s Berg scat M00" 00 

Cornelis Kop 58°24" 18+(8) 9°48 10 

Roode he 83°42°12°44+(9) 25°15 10 (a) 

Spijoenkop . 125°22°39°9+(10) 9°48 10 


The length of the side Cornelis—Spijoenkop is 4066°540 Cage Roods. 


(a) The observations at’ Rondevallei between Touw’s Berg and Roode were 


made in a high wind, interrupted by rain, and the end reading taken in the’ 
dark after probable slight shifting of the vernier plate. The station could not 
conveniently be revisited, but a smaller weight was assigned to the angle in 
the calculations. 
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The reduction of these observations by least squares gave the 
following corrections, which enter in three angle, and one side 
equations : 

(1) = —0°50 
(2) = +0°47 
(3) = 40°04 
(4) = +0°38 
(5) = —0 23 
(6) = —0°87 
(7) == +0°14 
(8) ——_ +0°24 
(9) == —1:04 
(10) = +014 


Only a few of the other angles of the triangulation were obtained 
by repetition in the manner finally adopted in the last portion of 
the work, and the other corrections are thus not generally comparable ; 


correction (3) derived from an adjoining block is also +0"-04, an. 


agreement which must however be largely due to fortuitous causes. 


The manner of observing was this :—The zero of the circle having’ 


been made to correspond nearly to one of the directions observed, 


the upper vertical axis was levelled vertical, by means of the 
level of the vernier plate, in two directions at right angles,- 
regardless of other positions. For the reversed series, the telescope’ 
was turned half round the horizontal axis without changing the 


pivots, so as to eliminate in the mean, both the collimation error and 
that due to the inclination of the horizontal axis relatively to the 
upper vertical axis. By turning the circle 180°, the first zero was 


again taken, and by relevelling the upper vertical axis with the 
level in the two directions opposite those adopted in the first series,. 
the residual level error was neutralised, as well as the error intro- 


duced by the inclination between the vertical axes. It may be 
noticed incidentally that this mode of elimination of uncorrected level 


error is also applicable to ordinary work by reiteration, provided: | 


the vertical axis is sufficiently true. To obviate so much as possible 
the play of the footscrews, a source of error which proved one of the 
most troublesome to avoid, both the circle and the vernier plate were 
uniformly turned in one direction until the direct series was completed; 
they were then uniformly turned in the contrary direction during the 
reversed series, but the angles measured, in both cases, with the 
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graduation, that is starting from the left hand station at near zero. 
Care was also taken not to disturb the focus as the line of 
collimation did not coincide with the axis of the draw tube. 

Observations were made only in favourable weather (except at 
Rondevallei), during the period of steadiness of the images ; generally 
between sunrise and nine in the morning and from 3°30 to sunset in 
the afternoon. ‘Two end readings were taken and the mean of the 
results from O and 2, and from 1 and 2+1, repetitions, assumed to 
give the mean value. Thus with ten repetitions one-tenth was taken 
of the mean of the angles between 0 and 10 and between | and 11 
repetitions. 

These precautions, gradually introduced during the course of the 
earlier portion of the triangulation, were followed by the noteworthy 
increase in accuracy which is indicated below. It should however 
be also mentioned that the symmetry of the large stone beacons 
used in the first few triangies left much to be desired, an important 
source of error with sides of a few miles, whereas in the later portion 
of the work, good wooden signals were put up, chiefly to test the 
accuracy of the method. 


First 2 triangles mean close 64 
Next 5 a as 3°2 
Last 6 ae - 13 


‘The first two triangles, and two of the next five, were beyond 
‘the chain connecting the stations Hoogeberg and Belvidere of Capt. 
‘Bailey’s survey which were used as a base, so that their lesser 
-accuracy did not affect that of the connection. 

In a repeated angle, the a prior probable error cannot be deduced 
from the agreement of the observations with their means, as 
in the case of an angle obtained by reiteration ; but if the obser- 
-vations at Roode between Spijoenkop and Hoogeberg, which have 
already been given, be taken singly, and also those of another set 
taken at the same station between Spijoenkop and Rondevallei, we get 
4he results contained in the annexed table : 
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—~I 


er 


ee Error. Square. Lea aorta Error, | Square. 

1323 25 | + 85 | 72:25 | 43 7 30 | 412-7 | 161-29 
2 47°5 — 6°5 41°25 7 20 + 2°7 | Meg 
2 52°5 — 15 2°25 20 + 2°7 7°29 
2 45 — 9:0 81 1 es — 4°8 23°04 
SG) + 6°0 36 ls — 2°3 a2 
3 O + 6°0 36 PAB se (Ar 59°29 
3. 0 + 6:0 36 (fs —12°3 Tale29 
2 40 —140 | 196 1 TS + 02 0-04 
3 10 +16°0 | 256 ie 20 lost 2, 7°29 
2 35 —19°0 | 361 Mls — 23 Ses) 
By 295) + 3:5 12°25 PES + 52 | 27:04 
2 52°5 — 15 2°25 i 50 —12°3 | 151°29 
2 54:0 1192°25 ee Wie | 605°78 
(mean) (mean) 


i 


Taking the two sets together, in order to arrive at an estimate of the 


ordinary probable error of an observed angle, the sum of the squares is 
1797°98, hence the probable error of a single determination (mean of 


direct and reversed) is 
2 eras (UES) ooo 

If a@ the probable error of a bisection be taken at +0":80 for the 
instrument used, 6 the probable error of a reading becomes +6":04 
(a being small in comparison to 6,a small error in the estimation 
of the first scarcely affects the result.) 

The comparison of the corrections applied to the angles of the 
quadrilateral with the probable errors calculated, from the above 
values of aand 6, for angles obtained by direct and reversed series 
and double ead readings is shown below : 


Calculated prob. Mean of 
error. corrections. 
10 repetitions + 0°49 0°49 (mean of 7) 
20 repetitions + 0°28 0°25 (mean of 3) 


The corrections found requisite are thus well within the limits 
indicated by theory, and it is not unlikely that the unsatisfactory 
hiatus which has hitherto prevailed between the theory and the 
practice of repetition may be made to disappear by the adoptior of 
suitable instrume..ts and proper methods of observing. 
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It is, nevertheless, very improbable that repetition will again 
supersede reiteration for work of the highest precision in which 
first-rate instruments are used. When £ the probable error of a 
reading becomes sma!l compared to a the error of a bisection, there 
is little difference in theoretical accuracy between the two 
methods, especially if account be taken of the rapid elimination, by 
the ordinary one, of the systematic errors of graduation. ‘There 
remain important advantages on the side of the present method: 
it gives the means of better eliminating, by multiplying the obser- 
vations on different days and under different conditions, the usually 
much more serious errors introduced by the atmosphere, and since 
with the perfection of modern instruments the terms involving 
@B become nearly as small or smaller than the terms involving a, it 
usefully allows of several bisections with an eye-piece micrometer 
for each reading of the circle. 

But with smaller triangles, when the accuracy aimed at is well 
below the limit practically imposed by the presence of the atmosphere, 
and a number of observations are still required with the instrument 
used, repetition often affords the quickest method of measurement 
of the horizontal angles. When the instrument is small and the 
error of a reading large in consequence, the advantage may become 
very great. With the theodolite for which gq = +080 and 
B= +604 the probable error of an observed angle was +0*49 
with ten repetitions and +028 with twenty, and these values were 
borne out by the smallness of the corrections required to satisfy 
the geometrical conditions of the triangulation. To have obtained” 
the same accuracy by reiteration 150 duplications in the first case, 
and 490 in the second, would have been needed. As accurate work 
can be done only during a few hours a day, it is seen that a precision 
which was attained in a single visit to each station would have been 
practically out of reach with reiteration. | 

The method of repetition may thus be often employed witl 
advantage in the secondary triangulation of a country. It ougkt, 
in particular, to become valuable to ordinary surveyors who are 
ealled upon to provide, by triangulation, a framework for extensive 
property or topographical surveys, because it allows of the use of 
small instruments for the most accurate work likely to be required 
in practice, two material axes without play, and strong springs to 
the tangent screws, being all that is essential to render a theodolite 
suitable for the application of the principle. 


PRELIMINARY RESULT FOR LONGITUDE OF BLOEM- 
FONTEIN FROM AN OCCULTATION. 


By W. H. Fintay, M.A., F.R.A.S. 
(READ 1892 JUNE 1.) 


I wave long ago, and often. tried to get surveyors and other 
competent observers to observe occultations of fixed stars by the 
Moon in remote parts of South Africa in order to determine the 
longitudes of their posicions, but I am sorry to say on the whole 
without success—on the one hand, when the telegraph wire reaches 
-a station, a good observation of local time with an exchange of 
time signals to the Observatory fixes its longitude far more securely 
-and easily than any other observations can do; and on the other, 
when a man has been travelling or working all day he does not 
feel much inclined (even if he can get at his instruments) to make 
-the necessary observations for local time which are required to 
make any use of a non-frequent phenomenon, which as a rule occurs 
.at inconvenient hours of the night. 

However, towards the end of 1891, I asked several gentlemen 
who, I knew, were capable of making the observations, to observe 
the occultation of a 5th magnituce star on Dec. 6—a disappearance 
_at the dark limb of the Moon. Unfortunately a completely clouded 
night prevented my observing it here: the only place where it was 
seen was at Bloemfontein, by R. E. Brounger, Esq., and it is the 
result of his observation that I lay before you to-night, in the hope 
that others will be induced to follow his example. 

For determination of local time Mr. Brounger observed three 
altitudes, to the East, of 8 Orionis and three, to the West, of @ Aquarii. 
At the time of observation the stars were sufficiently near the prime 
vertical to make any error in the assumed latitude practically 
inappreciable. His results for local time were as follows : 


postieh Correction LR, 3 oy 6 
Disicon: orre to oree Division,| Correction to 


watch. : watch. 
Par Se pi ee i Oe ee, 
East +149°54 || @Aquarii} West | +1 57:90 
i +1 48°53 ? s So Gc 
= 41 48°81 : PT eye 
+1 48°96 Mean +1 57°61 


Mean of East and West == al 53°3 
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The discordance between the East and West observations, is easily 
explained by a small error in the adjustment of the theodolite: but. 
the mean of the East and West results should be nearly free from. 


the effects of this error. 


hm s 
The disappearance of the star was noted at 8°9°41 by the watch,,. 


h m 8 : 
or at 8°11°34°3 local mean time. Assuming the tabular quantities for 
the moon’s place given in the Nautical Almanac and an approximate: 


h m 8 
longitude of Bloemfontein equal to—1°44°53 from Greenwich, I get 


the equation. 


Al == ~-— 0°64 — 2°34Aa+ 2°65A6 — At 
Where Af = correction to assumed longitude in seconds of time 
Aa = 3 » R.A. of Moon Hs are 
ND = ” ” Dec. ” ” ” 
Np Se rv 3 local time Be time 


The deduced correction, therefore, to the assumed iongitude is 
very small, if the moon’s place as given in the Nautical Almanac: 
is fairly correct. On this point however I have as yet no control.. 
As I said before, it was a cloudy night at the Cape: an observation 
here of the same occultation would have made the result differential,. 
a very different thing to an absolute determination. Possibly when 
the observations of the moon made at other observatories are published 
I may find an observation on this date which will give me the means. 
of determining the values of Aa and Ad, and of arriving at a more 
definite result. But I do not wish to lay any stress on this. Before 
long a very accurate longitude of Bloemfontein will without doubt 
be detérmined by telegraphic signals with the Cape Observatory : 
but Ido want to lay stress on the accuracy that can be secured in 
remote places by these observations compared to the rough results 
obtained by travellers trusting to the rates of a pocket chronometer 
over long periods. All that is wanted is a watch that will keep. 
going fairly well for an hour, an intelligent observer and a fine night 
and a result can be relied on for longitude to a mile or two 
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VARIATION OF L 6887 (R. Are). 
f.A. 16h, 29m. 47s. (1880). 
Dec. 56° 45' 4”. 


By A. W. RoBERTS. 
READ APRIL 26, 1893. 


CHART OF NEIGHBOURHOOD oF R. AR& AND R. NorM&. 


The variation of this star was discovered in November, 1891, and 
since then it has been regularly observed on favourable occasions. 
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The variation also has been confirmed by photographs taken at 
Anquipa, Peru, a copy of which has been kindly furnished me by Pro- 
fessor Pickering, Harvard. The Anquipa measures merely confirm the 
variation of the star; they do not confirm the nature and amplitude of 
variation, not being sufficient in number. 

A. discussion of the observations made at Lovedale during 1892, and 
portion of 1893, indicate that the variation is remarkable and worthy 
of attention. 

In obtaining the elements of variation—the periodic time and epoch 
of mean minimum—the following method was adopted: The observa- 
tions were divided into sets of 62 days, and each set was reduced 
graphically to one mean curve, the period used in reducing being 
4°425 days. 

In this way the following six mean minima dates were obtained : 


Daterot Minna: No. of Observations used Weight. 


in Reducing. 


1892. Jan. 6°80 3 4 
Mar. 8°73 12 4 
May 9:73 us 1 
July 10°68 46 if 
Nov. 11:60 16 1 
1893. Mar. 15°52 28 iL 


A preliminary examination of these dates indicates that 14 periods 
are performed in about 61:965 days. Adopting this as a probable 
value, and also taking 1893, March 15.53, as the epoch of minimum, 
then from the six dates the following six equations of condition can be 
formed : 


d 
AE —7 AP —0:025=0; weight 1. 
AE-—6 AP+0°:010=0; __,, 
AK -—5 AP+0:025=0; _,, 
AE—4 AP—0:010=0; __,, 
AE-2 AP-0:000=0; ,, 
AE-0 AP+0:010=0; _,, 
These equations are reduced from the expression : 


a eet 


d 
}(1893, March 15°53 + AE) -d} —n (61°965+ AP) =0. 
AE being correction to epoch 1893, March 15:53. 
AP, correction to period 61:965 days. 
n, number of periods of 61:965 days from epoch. 
d, date of mean minimum. 
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The normal equations resulting from the equations of condition 
are : 


d 
4°75 AH - 15°75 AP—0.026=0 ; 
—15°75 AE +75:25 AP+0.17 =0; 
which being solved give : 
d 
AE= — 0-008. 
AP= —0:004. 
The corrected elements therefore are : 
Periodic time of 14 variations = 61:9610 days. 


Periodic time of 1 variation= 4°42579 days. 
Epoch of mean minimum = 1893, March 15:°522. 


With these elements an ephemeris can be formed for 1893. The time 
given is Cape mean time, counting from noon. Thus April 6, 6 o’clock 
evening, is April 6°250. 


Date of Minimum. Date of Minimum. Date of Minimum. 
1893. April 2°226 July 4:169 Oct. 5110 
6°652 8595 9°536 
AOWG 13:020 13961 
15:503 17°446 18°387 
19:929 ALESHA 22°8138 
24°355 26:297 27°239 
28°781 30°723 31°665 

May 3:207 Aug. 4:149 Noy. 5:090 
7633 8:575 9°516 
12:059 13-001 13°942 
16°485 17:°427 18:368 
20°911 91°852 22794 
25'337 296:278 27:°220 
29°762 30°704 Dec. 1°645 

June 3°187 Sept. 4:130 6-071 
7614 8:596 10°497 
12°039 12°982 14:923 
16:465 17:408 19°351 
20°891 91°834 23-777 
25°317 26°259 98:202 
29°7438 30°685 1894. Jan. 1:°629 


The form of the curve may best be illustrated by grouping in one 
mean curve all the observations made during May, June, July and 
August, 1892. 
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From this light curve, it would appear that all the light changes are 
performed in about twelve hours, the light remaining constant during 
the remaining four days. 

Confirmation of this important fact is much needed, for until the 
nature of variation is confirmed the facts here given are in the condi- 
tion of mere probabilities. 

As has already been said, the fact of its variation has been confirmed 
by four photographs taken in South America, but more important now 
is the confirmation of its right to be considered an Algol variable. The 
preceding light curve does not altogether settle the matter, as bias, 
personal error, and other sources of error, may have influenced, unin- 
tentionally and unwittingly, the result. 

Yet I think the probability is strongly in favour of this star being an 
Algol variable, inasmuch as there are few or almost no observations 
which indicate a steady increase and decrease, such as we have in most 
short-period variables. 
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NOTE ON LOCUSTS AS PROPAGATORS OF 
FOOT AND MOUTH DISEASE. 


By Dr. KANNEMEYER. 
READ JULY 26, 1893. 


Several isolated outbreaks of foot and mouth disease have occurred in 
our district (Albert) which could not be ascribed to the ordinary channel 
of infection. ‘Take as a typical case that of Mr. Jacob Kruger, of Tam- 
fontein. He grazes his milch-cows in a paddock where uo other stock 
is allowed to enter, and which is situated at a considerable distance 
from the cattle-run. No road passes through or near the paddock ; the 
cows have for some time past not been in contact with other animals, 
healthy or sick ; the rest of the stock on the farm were all healthy, and 
so were the herds of the neighbours for at least two removes deep. 
Suddenly foot and mouth disease breaks out among these cows. 

It is well known that cattle suffering from the foot and mouth 
disease secrete a great quantity of frothy tenacious mucus which adheres 
to the herbage. Mr. Piet Hennings, one of our most intelligent 
farmers, found that locusts coming from infected localities near his 
farm were covered with this secretion, which had clung to them whilst 
settling on the tainted spots. Here we have a feasible, if unexpected 
and startling, solution of the mystery. An additional element of 
danger lies in the fact that all our domestic animals, without exception, 
greedily devour locusts. For the time being they forsake their 
ordinary food to feast on them; and with reason, for thus fed they 
fatten and thrive in a remarkable degree. It is of interest, and worth 
noting, that two decades having elapsed since our last visitation, the 
graminivorous animals then alive, and addicted to the habit, have in 
the interval practically all died, consequently when the present invasion 
came, our cattle, at first, did not touch them; but probably during 
night-grazing, when the locusts cluster in a torpid state on each shrub 
and culm, they speedily discovered the delicacy, and now locust-eating 
has again hardened into a universal practice. 

If it can be established that locust infection is a fact and of 
frequent occurrence, then the immense swarms which now over- 
spread the country must render all attempts at isolation and 
quarantine nugatory and impossible in those tracts where the locusts 
are found. However, even such an unavoidable and prolific source 
of infection would not be an unmitigated evil if it were to result in 
determined and persistent efforts to destroy the locust pest, if it 
were to rouse the country from its apathy, and if it led to the 
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systematic and more general storage of ensilage and other winter 
forage for stock. 

What makes the matter more serious is that, if what I am trying 
to establish is a fact, the locusts are a double source of danger ; 
they act in the first place as infection-carriers, and then, by devouring 
the herbage, they deprive our ruminants of their only chance of over- 
coming the disease. 

Our farmers associate locusts and foot and mouth disease. They 
hold, with how much truth I cannot say, that the disease is epidemic 
when locusts are abundant. This much is certain: the end of the last 
visitation of locusts dates back about twenty years; during the interval 
foot and mouth disease was unknown. 

Whilst on the subject of locusts, I may mention, as perhaps of some 
interest, that twenty years ago the number of swarms steadily decreased 
before they entirely disappeared, and it was universally held here by 
our farmers that the cause of extinction was the parasitic ‘ worm.’ 
The later swarms were all found to be thus infected. I have no doubt 
in my own mind that this is the correct explanation. The swarms 
died before they could lay their eggs. The same thing is happening 
now, and upon this fact I base a hopeful augury for the future. About 
three months ago I examined a number of locusts from a swarm 
passing over the village ; two-thirds had each from two to three larvee 
flourishing in their vitals. Nature is thus efficiently aiding us. Shall 
we assist Nature ? 

In 1832, or thereabouts, in addition to the chronic visitation of 
the ordinary kind an immense swarm of a different species ap- 
peared. They were much larger, redder, and more robust on the 
wing. At first they kept apart, but eventually got scattered by and 
intermixed with the ordinary kind, from which they could easily be 
distinguished on the wing on account of their greater size. ‘They 
looked like little birds flying in company with the locusts,’ are the 
words of one of my informants. They settled principally on trees, 
which they stripped of their leaves. It was the beginning of the fruit 
season, and they devoured green and ripe fruit indiscriminately. They 
had not been seen before nor since. Could this have been an invasion 
from Northern Africa of Acridium peregrinum ? 
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SOME SCIENTIFIC RESULTS OF AN EXCURSION TO 
THE HEX RIVER MOUNTAINS. 


By R. Maruotu, Pu.D., M.A. 
READ OCTOBER 25, 1893. 


The expedition of the Mountain Club to the Hex River Mountains 
on October 2, 1893, was a distinct success. It was such, not only on 
account of the considerable number of mountaineers who took part in 
it and scaled the highest peak of the range, but also on account of the 
interesting results and observations obtained by the naturalists of the 
party. 

The Hex River Mountains, rising boldly with their precipitous walls 
more than 5,000 feet above the valley of the Breede River, like gigantic 
gate-keepers, overlook the two principal passages from the south-western 
coast regions to the elevated tablelands of the interior. 

The northern route leads through Mitchell’s Pass, the old Mostert’s 
Kloof, the southern through the valleys of the Hex River and Ver- 
keerde Vley, whence the old colonists and many an explorer reached 
the vast plains of the Karroo by passing through a narrow defile, which 
was accordingly named Karroo Poort. Their tales of adventure, of 
oxen stolen by the Hottentots or eaten by lions, of wheels broken and 
waggons capsized, came vividly to my mind as I gazed from the summit 
far away to the east and north, and I fancied that I could almost see 
the little homestead described in Burchell’s book, where he rested and 
replenished his boxes of provisions, before setting out on his two years’ 
journey beyond the Gariep. 

One would naturally think that mountains occupying such a promi- 
nent position ought to be well known and explored ; but such is not the 
case, for until recently even the height of the mountain was underrated 
by more than 1,000 feet. 

In all books of South African geography, the Winterhoek, near Tul- 
bagh, which is 6,840 feet high, is stated to be the highest peak in the 
Western Province, and the Hex River range is generally given as 
6,000 feet high. 

During an ascent of the highest peak of the range made a year ago 
by a party of gentlemen from Worcester, Mr. Isaac Meiring took read- 
ings of a pocket aneroid, and calculated the height to be 7,400 English 
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feet, 1.¢., 560 feet higher than the Winterhoek. This result was so 
surprising that I did not consider it to be very probable. 

It was during the preparations for the excursion of the Mountain 
Club that Mr. Meiring went to Triangle Station, and meeting Mr. 
Greef, a surveyor from Worcester, there, asked him to take the angle 
of elevation of the Hex River pile from the platform of the station. 
Four observations gave the angle as 4°29’; 4°23’; 4°27’; 4°23’; the 
second and fourth figure being obtained after reversing the theodolite. 

The mean angle consequently is 4°25’ 30”. As the altitude of 
Triangle Station is known exactly by railway levelling, it was only 
necessary to find the horizontal distance of the station from the Hex 
River pile. 

This could not be computed from the map in the Surveyor-General’s 
office, for Triangle Station had not been included in the official survey 
of the country, as I learnt from Mr. J. Bosman, one of the surveyors 
who carried out this part of the work on account of the Government 
about twelve years ago. Mr. Bosman kindly promised to look through 
his journal, and fortunately found the entry of two horizontal angles, 
just enough to enable him to fix Triangle Station on the map. 

From the co-ordinates of his observations he computes the total 
horizontal distance as 53,920 English feet ; hence the height of the pile 
above the level of Triangle Station is 


53,920 x tang. 4° 25’ 30”, or 4,172 feet. 


The correction for refraction and curvature of the surface of the earth 
amounts to 60 feet, and the altitude of Triangle Station, as ascertained 
by railway levelling, is 3,193 feet; hence the total height of Matroos- 
berg is 7,425 feet. 

Although it was almost certain that this result must be very near 
the truth, | wished to verify it on my ascent of the mountain. For 
this purpose I took with me a pocket aneroid and a hypsometer with a 
Centigrade thermometer, which would have enabled me to read off 3 of 
a degree, corresponding to a difference in altitude of 60 feet. 

I had made arrangements that there should be simultaneous readings 
of the barometers and thermometers of the meteorological stations at 
Worcester, Ceres, and Matjesfontein, and I had also left a barometer, 
kindly lent by the Meteorological Commission, at Hex River East 
station. During the day previous to the ascent I compared the aneroid 
with the mercurial barometer, and read all the instruments again on 
the morning of the excursion, while a friend of mine kindly undertook 
to read the instruments at the station during theday. WhenI reached 
the summit of the mountain it was nearly one o’clock, and the party 
waiting there was anxious to descend as soon as possible. 


7 
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First of all, I tried to light the lamp of the hypsometer, but, 
although I constructed a sheltering wall of stones and snow around it, 
I did not succeed, for the wind was so strong that the flame was 
extinguished as soon as I lit it; hence I had to confine myself to the 
reading of the aneroid and the thermometer. 

I calculated the results by comparing the readings on the mountain 
with those of the barometer at Hex River East ; and making all cor- 
rections for the effect of the temperature on the mercury, the aneroid 
and the atmosphere, I obtained a difference of altitude of 5,694 feet. 
As the altitude of Hex River East station, as determined by railway 
levelling, is 1,566 feet, the height of the mountain above sea-level would 
be 7,260 feet. 

When I had completed these calculations, I received the observations 
from Ceres. Taking them as a basis, and comparing them with the 
reading of my pocket aneroid on the top of the mountain, I find the 
height of Matroosberg to be 5,899 feet above the village, which gives a 
total height of 7,392 feet above sea-level. This, you will see, is only 
33 feet less than that obtained by trigonometrical measurements. 

The difference of 132 feet between the results from observations at 
Hex River East and Ceres—places situated on opposite sides of the 
mountain, at nearly the same altitude (1,566 and 1,493 feet respectively) 
—must be a warning to all who use an aneroid not to trust too much to 
single readings, as only a series of observations could eliminate such 
errors. 

As the results obtained by theodolite and aneroid approach each other 
so closely that they are practically identical, they must be very near 
the truth, and I think there can be no question that the Matroosberg, 
Hex River pile, is at least 400 feet higher than the Winterhoek.* 

In winter the higher parts of the mountain are covered with snow, 
generally from May to November, or even to January, as has been 
observed by many a traveller who admired the grand scenery of the 
Hex River Pass from the windows of a railway carriage. 

Seen from this distance, however, one cannot realize what enormous 
quantities of snow really exist on these mountains. Even now, in 
October, after the sun has melted most of it, it still covers wide fields, 
and it covers them so completely that all irregularities of the surface 
disappear, and that some summits still bear a smooth and spotless white 
cap. The snow has neither the dusty appearance of fresh flakes, nor 
the compact character of the firn of the Alps, but is granular, like 
snow on which the sun has acted for some days, without giving it time 
to freeze again during the nights. 


* About a month after this meeting, Mr. Meiring has settled the question 
definitely by trigonometrical observations from three different points. The mean 
of the three observations is 7,434 feet above sea-level. See Mountain Club 
Annual, 1894. 
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As even on this cloudy day the temperature of the air was 15° Fahr. 
above the freezing-point, the melting of the snow is very rapid, and 
yet we found it over ten feet deep in some places. That the insolation 
of an African sun is particularly strong was shown by many astone which 
stood isolated in the midst of the snow-fields. Mr. Meiring informs me 
that even in January he found it in sheltered spots three feet deep, and 
it would be interesting to know when the last snow really disappears. 

Not numerous but interesting are the discoveries in natural history, 
especially in entomology and botany. 

Mr, Lightfoot reports on his finds as follows : 

‘The beetles were fairly numerous both as regards specimens and 
species, some forty kinds being caught during the two days. 

‘Several common round Cape Town were caught, including Cicindela 
lurida, Onitis appelles, Julodis fascicularis, Lycus rostratus, Mylabris 
Capensis, Ceroplesis Authiops. 

‘Three species, Peritrichia guttata, a species of Lepetriz, and Zonitis 
morio, have also been taken in Little Namaqualand. The latter was 
here taken only on Lebeckia cytisoides, a South-western plant. 

‘A species of Hoplocnemis, Monochelus, and a Julodis (the two latter 
new to science), are, as far as is known at present, only found in this 
district.’ 

On the mountain itself I found only two beetles, one specimen of 
Hipporhinus deplorobundus, Fahr., not recorded since its discovery, fifty 
years ago by Wahlberg, and one, Trichostetha, which I unfortunately 
lost. 

So much greater was my surprise when I reached the snow-fields 
near the summit and noticed numerous small black insects on them, I 
at once sat down on the snow and began collecting some, but the little 
things jumped away and buried themselves in the snow with great 
alacrity ; so, in order to capture them, I had to take the lumps of snow 
in which they were hidden. Fortunately, I had a small tin box with 
me, which I filled hurriedly in this way, thinking that the insects were 
all alike. 

If my friends had not been so eager to descend, I would have 
collected many more and searched on different fields, As it was, 
however, I had to hasten on with my observations and then rush 
down. I did not have a chance of examining these insects until I 
returned to town, when I saw that they were little flies, and I also 
noticed some difference between them. On microscopic inspection, I 
found that I had two kinds of bugs and nine different species of flies, 
belonging to widely-separated tribes.* If so many species are among 


* A friend of mine who has examined them reports: ‘ Among these Diptera are 
new species of Sciara, Phora, Sepsis, and other genera,’ 
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twenty-four specimens only, it is highly probable that a good many 
more must have been present on these snow-fields, and that, although 
some of these may have been brought thither by the wind, there exists 
an insect fauna of its own in these alpine regions of the Cape. None 
of these flies is nearly related to the glacier flea (Desoria glacialis) 
which abounds on and near the red snow of the Alps, but they are not 
the only flies that live on snow, for in Macquart’s ‘ Histoire Naturelle,’ 
Vol. L, p. 74, I find the description of a fly of similar size, Chionea 
araneoides, which was discovered by Mr. Dalman on the snow-fields in 
Northern Sweden : 

‘La Chionée est plus extraordinaire encore par son habitation ; elle 
ne s’est encore trouvée que sur la neige, et elle y marche avec facilité. 
Lorsque Dalman la découvrit dans les foréts de la Suéde, son étonnement 
ne fut sans doute pas moins grand que celui du botaniste qui trouva 
pour la premiere fois ‘“/’Uredo nivalis.” C’est pendant tout ’hiver et 
particulierement sur la neige nouvellement tombée que l’on rencontre 
la Chionée.’ 

Who would have thought that South Africa could be the home of 
insects, similar in their mode of life to this curiosity of the Swedish 
forests, ‘Ex Africa semper aliquid novi.’ 

The flora of the Hex River Valley was just at its best. Flowers 
of all kinds abounded ; delicate annuals, bulbous plants, and shrubs 
covered with blossoms filled the air with fragrant scent. 

Several rare plants were found by Mr. Bolus. Among others he 
rediscovered Celidium spinosum, Benth., only collected by Drége fifty 
years ago in the same locality, and Melolobiwm exsudans, Harv., known 
only from the collection of Dr. Thom. 

Remarkable for their beauty and deserving of cultivation, Mr. Bolus 
mentions the magnificent Mesembryanthemum Haworthu, perhaps the 
finest in the genus, with flowers over three inches in diameter, and the 
very handsome Malvastrum divaricatum. 

While the valley and the lower slopes were studded with flowers, 
the higher regions, where I searched, were gradually only awakening 
from their winter sleep. Of my finds, as far as they are worked out, 
one is new. It is a heath, but differs in some points so greatly from 
all the other 400 species of Erica, that some botanists would not 
hesitate to make a new section of it. The peculiarities are the corolla 
and the style. The latter is not straight and glabrous as usual, but 
recurved and pubescent, and the corolla is collapsible; that means 
to say, it is oval as a bud, but on opening, its upper half collapses into 
the lower one, thus forming a cup with double walls. Consequently 
the stamens protrude far beyond the corolla. Another heath which I 
found near the summit is also not yet described, but it is not new to 
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me, as I discovered it some years ago on the Great Winterhoek.* There 
evidently exists a flora peculiar to the higher regions of our mountains, 
and although I brought home only two more plants which I had found 
before on the Winterhoek, viz., a new species of Huchetis, not yet 
described, and Protea rupicola, R. Br., which is recorded only from 
Mund’s collections on that mountain, I have no doubt that later in 
the season many more such plants will appear on the Matroosberg. At 
present the summit is still covered with snow, and the higher slopes 
are soaked with icy water; those regions have still winter. 

Soon, however, spring will awaken the plants that are sleeping in 
the cold ground, and the immediately following summer will bring 
forth their blossoms, as it does on the alpine meadows, where the 
lovely Soldanella closely follows the retiring snow-fields, in its im- 
patience often piercing the snowy cover with its tiny blue bells. 

When the slopes of Table Mountain are parched and dry and dead, 
the vegetation of these regions will be in its bloom, and many rare or 
new plants may be found ; among which I expect to see the highly 
interesting Nanolirion Capense, Benth., one of Mr. Bolus’s famous dis- 
coveries. Highly interesting, I say, not because it is in any way 
conspicuous, but because it is the only representative of the genus, and 
that genus has its nearest ally, also a genus with one species only, 
in Australia. Since Mr. Bolus discovered it in 1879, on the little 
Winterhoek, it was found by me near the summit of the Great 
Winterhoek (near Tulbagh), and these are the only two localities 
recorded. 

There are other features in this vegetation of the higher regions 
that remind me very much of the alpine flora; however, I shall be able 
to characterize it better after I have seen it in the proper season. 

Another point of interest is the remarkable difference in the flora 
of the two sides of the valley. 

The Hex River Mountains are a part of the barrier which separates 
two of our best-defined vegetable regions, viz., the South-western 
coastlands and the Karroo. The valley of the Hex River itself still 
belongs to the former, and its lower slopes do not yet show much 
difference from similar situations along the Breede River, but the higher 
parts differ considerably. The first day I ascended the slopes eastward 
of the railway, to a height of 1500 feet above the Hex River Kast 
station ; the next day took me up the western side. ‘The difference 
in the vegetation was most striking, the latter quite similar in its 
character to that of the mountains of our neighbourhood : Proteacez (7), 
Heaths (12), Orchids (9), Restiaceze, Diosmezx, and other isolated 


* Both species have been described since by Mr. H. Bolus, the former as Hrica 
Marlothu, the latter as H. nubigena, in Journal of Botany, August, 1894. 
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South-western types. On the Eastern side only two Proteacez (1 Protea 
and 1 Leucadendron) and a few Restiacez, but not a single heath or 
orchid. In their place abounded species of Crassula, Cotyledon, Aloe, 
and Mesembryanthemum, together with many other plants with fleshy or 
leathery leaves, such as we know to be characteristic of the Karroo. 
Although some South-western plants had also advanced to these 
higher slopes, the general character of the vegetation on the two sides 
of the valley shows a difference greater than (e.g.) that between the 
North and South of Germany, and it is highly interesting to learn 
from Mr. Lightfoot that two species of beetles, known to him from 
Namaqualand did occur only east of the railway line, but not on the 
west. To a certain extent the difference can be accounted for by the 
distribution of sun and shade, the North-western slopes being con- 
siderably cooler than the Eastern, but I am not aware of another 
instance where two floral regions so widely different in their elements 
approach each other so closely, and yet do not mix, without the barrier 
of a mountain or ocean between them. 
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CENTRAL PATH OF SOLAR ECLIPSES VISIBLE IN 
SOUTH AFRICA AS TOTAL OR ANNULAR ECLIPSES, 
DURING THE TWENTIETH CENTURY. 

By A. W. RosBeErts. 
READ NOVEMBER 29, 1893. 


During the twentieth century there will be thirty-two solar 
eclipses visible in South Africa, in which the amount of the sun’s disc 
obscured will be greater than one-tenth. 


In fourteen of these the amount of eclipse will be greater than one- 
half, and the purpose of the following paper is to give some particulars 
concerning them. Of the fourteen eclipses dealt with, only four are 
central in the Cape Colony : 


Total eclipse, October 1, 1940 ; 
Annular eclipse, January 14, 1945; 
Annular eclipse, December 25, 1954 ; 
Annular eclipse, January 25, 1963. 


There are four other eclipses which cross South Africa between the 
Zambesi and Orange Rivers, and accordingly are central north of the 


Colony : 
Annular eclipse, November 22, 1900 ; 


Annular eclipse, March 17, 1923 ; 
Annular eclipse, August 10, 1934 ; 
Annular eclipse, April 18, 1977. 


The central tracks of these eight eclipses are charted down in the 
accompanying map. The unbroken line indicates the path of centzal 
eclipse. Along this line, or within two or three miles on either side, 
the duration of eclipse—annular or total, as the case may be—will be 
greatest. The dotted lines mark the limits of total or annular eclipse. 
Beyond these limits the eclipse will be a partial one, and the further 
removed a place is from this zone the smaller the eclipse. In comput- 
ing the positions from which the charts are drawn I have to acknow- 
ledge my indebtedness to Oppolzer’s ‘ Syzygien-Tafeln fiir den Mond,’ 
Publication der Astronomischen Gesellschaft, No. XVI., and to 
Dr. Mahler’s ‘Die Centralen Sonnenfinsternisse des XX. Jahrhunderts.’ 

An examination of the map indicates, generally, that all the central 
and southern portions of the Transvaal, the whole of the Orange Free 
State, except a tract of country ten miles wide bordering on the Orange 
River, all Griqualand West, Griqualand East, and British Bechuanaland ; 
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the duration of eclipse—annular or total, as the case may be—will be 
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Beyond these limits the eclipse will be a partial one, and the further 
removed a place is from this zone the smaller the eclipse. In comput- 
ing the positions from which the charts are drawn I have to acknow- 
ledge my indebtedness to Oppolzer’s ‘Syzygien-Tafeln fiir den Mond,’ 
Publication der Astronomischen Gesellschaft, No. XVI., and to 
Dr. Mahler’s ‘Die Centralen Sonnenfinsternisse des XX. Jahrhunderts.’ 

An examination of the map indicates, generally, that all the central 
and southern portions of the Transvaal, the whole of the Orange Free 
State, except a tract of country ten miles wide bordering on the Orange 
River, all Griqualand West, Griqualand East, and British Bechuanaland ; 


94 The Transactions of the South African Philosophical Society 


all the divisions of Cape Town, Stellenbosch, Paarl, Piquetberg, 
Tulbagh, Malmesbury, Hopetown, Philipstown, and Colesberg, as also 
nearly all Pondoland, Barkly East, Riversdale, Robertson, and Worcester, 
lie outside the track of total and annular eclipses. 

While, on the other hand, Mashonaland, and a strip of country about 
130 miles long and 20 miles wide, right in the centre of the Colony, in 
which, however, there are no towns of any importance, will be visited 
by no less than three central eclipses during the twentieth century. 

The Eastern Provinces, it will be noticed, are more favoured than the 
Western. Thus, through the lozenge-shaped district, of which the 
points are Algoa Bay, Beaufort West, Burghersdorp, and Umtata River 
mouth, all the four central eclipses visible in the Colony pass. 

A look at the map will also yield the following particulars concerning 
some of the principal towns in South Africa. Cape Town, Kimberley, 
Bloemfontein, Pretoria, Johannesburg, Durban, Pietermaritzburg, and 
Vryburg, lie out of the central track of all the eclipses. At these towns, 
accordingly, all the eclipses of the twentieth century will be partial. 
At Grahamstown and Port Elizabeth there will be one annular eclipse, 
that of December 25, 1954. The people of Grahamstown, however, 
may witness the total eclipse of October 1, 1940, by going out along the 
Fort Beaufort road about ten miles, as the southern limit of totality 
passes about five or six miles to the north of Grahamstown. 

The people of East London, King William’s Town, Fort Beaufort, 
Somerset East, Graaff-Reinet, Victoria West, Fraserburg, and Calvinia, 
and many other central towns, will have two eclipses, one total, one 
annular. 

Three central eclipses, all annular, will pass over Fort Victoria. 
These are some of the general facts to be gathered from a brief 
examination of the map. It has been already said that fourteen eclipses 
will be well seen in South Africa. 

The central paths of eight of these cross the continent ; of the other 
six, four pass the continent away to the south, and therefore are 
visible in the Colony as partial eclipses, the amount of eclipse being 
greatest near the south coast. The remaining two eclipses—May 18, 
1901, May 9, 1929—lie to the east of South Africa, and, accordingly, 
these eclipses are nearly over before sunrise in the Colony. 

It remains to be said that of the four eclipses whose central line 
passes Africa out at sea, two come very near the coast, those of June 30, 
1992, and November 3, 1994. These two eclipses, together with those 
central in the Colony, are the only striking eclipses as far as the Colony 
is concerned, during the next century. 

Taking up all the fourteen eclipses, however, more in detail, the 
following particulars concerning them may not be lacking in interest : 
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(1) Annular Eclipse of November 22, 1900. 


Soon after sunrise on the morning of November 22, 1900, there will 
be an annular eclipse of the sun visible in the Colony as a partial 
eclipse. In the Transvaal, Orange Free State, and Natal, the eclipse 
will be greater than in the Colony, the Transvaal being especially near 
the track of central eclipse. This central track lies across a portion of 
the country not well known as yet. 

Entering Africa at a point about 100 miles south of St. Paolo de 
Loando at 5h. 29 m. (G.M.T.) in the morning, it passes downwards 
through the Barotse country and Mashonaland, finally passing off the 
continent between the Island of Bazaruto and the mouth of the Sabi 
River, at 5h. 54 m., thus taking twenty-five minutes only to cross 
Africa. 

The breadth of the zone of annular eclipse is about 160 miles, and 
the average duration of central eclipse five and a half minutes. 

The central line through Mashonaland lies midway between Fort 
Salisbury and Fort Victoria, both these places being within the zone of 
annular eclipse. The eclipse will, however, be better seen, being more 
central, at Fort Charter than either at Fort Salisbury or Fort Victoria. 
The time of greatest eclipse at Fort Charter is 5 h. 45 m. (G.M.T.). 


(2) Total Eclipse of May 18, 1901. 


On the morning of May 18, 1901, a total eclipse will pass over the 
southern point of Madagascar, and the islands of Bourbon and Mauritius. 

The central line passes Madagascar a few miles south of Cape St. 
Mary ; but as the zone of totality is about 130 miles broad, a portion 
of Madagascar will lie within it. 

The central line passes almost directly over Bourbon and Mauritius, 
the total eclipse lasting for over three minutes at these places. 

At Mauritius the eclipse will be greatest at 4 h. 3 m. morning 
(G.M.T.). 
In Natal and the eastern districts the maximum phase will be over 
before sunrise. In the Western Provinces the eclipse will be quite over 
before sunrise ; indeed, at no place in South Africa will the eclipse be a 
striking one. 


(3) Annular Eclipse of March 17, 1923. 


The central shadow of this eclipse enters Africa about twenty miles 
north of Mercury Island at 1h. 28 m. (G.M.T.). _ Its direction is then 
east-north-east, passing between Great Namaqualand and Damaraland, 
through the Kalahari Desert, passing sixty miles to the south of Lake 
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Ngami, then through Matabeleland, about fifty miles northof Bulawayo, 
right through Mashonaland (almost directly over Fort Charter), crossing 
the Zambesi at its junction with the Shire River, and finally passing off 
the continent at 2 h. 16 m. (G.M.T.). 

The zone of annular eclipse is 220 miles wide and within it are: 


Pl Time of Pl Time of 
aes Max. Eclipse. Pees Max. Eclipse. 


G.M.T. _ GMT. 

H. M. H. M. 
Angra Pequina~ - 1 30 Fort Charter - - 2 8 
Bulawayo - - 2 4 Fort Salisbury = - 2 8 
Fort Victoria - 258 Quilimane - - 2 14 


In the Cape Colony the eclipses wili be partial, but yreater of course in 
the Western than in the Eastern Provinces. In the former districts the 
sun will be about two-thirds eclipsed, in the latter a half. The time of 
maximum phase at Cape Town will be 1 h. 28. m. (G.M.T.). 


(4) Total Eclipse of May 9, 1929. 


The central shadow of this eclipse touches the earth at a point 460 
miles south-east of St John’s River. Accordingly, at Pondoland and 
in Natal the maximum eclipse will take place at sunrise. In the 
Colony the amount of eclipse will be greatest at the sea-coast, and will 
amount to a little over two-thirds of the sun’s disc. The eclipse will be 
well seen at East London. 

In all the Western Provinces the maximum phase will be over before 
sunrise. 


= 


(5) Annular Eclipse of August 10, 1934. 


The central shadow of this eclipse touches the continent at a point thirty 
miles south of Mossamedes, at 7 h. 22 m. morning (G.M.T.). Its course 
is then in the form of a curve almost touching the Zambesi near the 
Victoria Falls, passing near the town of Bulawayo, where the middle of 
eclipse takes place at 8 h. 13 m., and finally leaves the continent at 
8h. 34 m., at a point midway between Inhambane and the mouth of 
the Limpopo. In the Transvaal the eclipse will be greater than in the 
Colony, about 100 miles of country, forming a triangle between the 
Limpopo River and the Longwe Mountains, being within the zone of 
annular eclipse. In the Cape Colony the amount of eclipse will be 
_ about one half—greater in the eastern, less in the western districts. 


At Johannesburg the time of maximum eclipse will be 8 h. 24 m. 
(GM.T"). 
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(6) Total Eclipse of October 1, 1940. 


This, as far as South Africa is concerned, is the most important 
eclipse of the twentieth century, being the only total eclipse of the 
sun visible in South Africa during the next hundred years. 

The central shadow enters the Colony at Zout River mouth at 
2h. 6 m. (G.M.T.), and leaves the Colony at 2h. 15 m. at a point on 
the coast fifteen miles north of the mouth of the Kei. Some idea 
may be formed of the great swiftness with which the shadow sweeps 
over the Colony by observing that it only takes nine minutes to cross 
from west to east. 

Some points on the central line of total eclipse are Zout River mouth ; 
six miles south of Calvinia; eight miles north of Fraserburg ; eight 
miles south of Murraysburg ; six miles north of Graaff-Reinet ; summit 
of Great Winterberg ; Bontebok Flats and Kei Bridge. Along this 
line the duration of totality will be a maximum, varying from four 
minutes in the west to three and a half minutes in the east. 

The breadth of the zone of totality is 123 miles; that is, the eclipse 
will be total at all places within sixty miles on either side of the 
central line, but the duration of totality will be shorter the further 
from the central line any place is. 

Within the zone of totality are the following places: 


Time {Duration Time /Duration 
Town. of of Town. of of 

Totality.| Totality. Totality.| Totality. 

G.M.T. G.M.T. 

H. M. M. H. M. M. 
Hondeklip Bay -| 2 6] 1:5 |Bedford§ - -| 214] 3-1 
Clanwilliam =| ts) 2:0 | Tarkastadt - -| 2 14 3:2 
Calvinia; - 11 745 ie: 3°9 | Adelaide - of) 15) eo 
Sutherland - 172). 9 9:3 | Fort Beaufort ALS By) 
Fraserburg - =| 24 9 39 Seymour = -| 215] 3-4 
Fraserburg Road| 2 10 | 0:3 | Queenstown -| 215] 28 
Beaufort West -| 2 11 3°4 | Whittlesea - et) 215: 3°4 
Victoria West -/| 2 11 2°8 |Lovedale - = Oe 32 
Murraysburg -/ 211 3:7 |Cathart  - Secon pone: 
Richmond - =e all. 2°3 | Peddie = 3) Ales) 1} 
Aberdeen - =H) 1) B95} || dewnai@) - =| Dy dS BI 
Graaff-Reinet -| 2 12 3°7 | Stutterheim =|) OP UG. oct 
Jansenville - -| 2138) 22 |King William’s 
Middleburg- -| 213 | 24 Town - = (2.26) }°3:0 
Cradock - -|213) 35 |Komgha_ - -|2 16] 3-4 
Somerset Hast -| 2 13 3:1 | East London’ ~-| 2 16 2°8 
Maraisburg- -| 213 | 25 |Butterworth -|216| 3-1 
Cookhouse - ake oa idutywar = 9) 2° tor) 7 2°8 
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Outside the total zone the eclipse will be of necessity partial, but 
all over the Colony it will be well seen, as almost at all places nine- 
tenths at least of the sun’s disc will be obscured. It has already been 
stated that the city of Grahamstown is just on the borderland of 
totality. No doubt October 1, 1940, will be a general holiday when 
the day comes, so that the citizens of Grahamstown may view the 
only total eclipse of the century visible in the Colony. 

For some of the other places the following table gives the amount 
and time of greatest eclipse : 


Amount | Time of Amount | Time of 
Place. of Max. Place. of Max: 4] 
Eclipse. | Eclipse. Eclipse. | Eclipse. 
H. M. H. M. 
Cape Peninsula -| -94 | 2 8 | Kimberley - oa, 2 tt 
Piquetberg -| "07.12 8 | Uitenhage and) 97 |22 dag 
Swellendam -| 94 | 2 91] Port Elizabeth - 
Oudtshoorn -| ‘95 | 2 10 | Colesburg - =| 96 “2s 
Mossel Bay -| ‘95 | 210] Burghersdorp -| ‘97 | 2 14 
Worcester - el is) | 2 8) 


(7) Annular Eclipse of January 14, 1945. 


The central shadow of this eclipse will pass on to the earth at a 
point where the Division of Woodhouse is turning to the sun’s light. 
As the South Pole is turned to the sun, and the parallels of latitude 
accordingly slope upwards, the shadow will move downwards through 
the Colony. Its path, therefore, lies through Woodhouse, Tembuland 
and the Transkei. 

All places east of a line joining Dordrecht with Algoa Bay, have the 
maximum eclipse just at sunrise, as also Pondoland, Griqualand East, 
Basutoland, and Natal. West of this district the maximum eclipse 
is over before sunrise, and will therefore be of little importance. All 
along the central line, or, rather, within the central zone, which includes 
Dordrecht, Indwe, Lady Frere, Cala, Engcobo, Tsomo, Clarkebury, and 
Idutywa, the rare phenomenon will be witnessed of a sun rising fotally 
eclipsed. For although the eclipse is theoretically annular, the ring of 
light seen round the moon’s disc is so small, and will be so faint, that - 
practically the eclipse is total. The duration of central eclipse is only 
forty-five seconds, and some idea may be formed of the velocity with 
which the dark shadow sweeps over the earth by observing from the 
tables that it takes about fifteen seconds to pass from Dordrecht to 
_ the sea, equivalent to a velocity of ten miles a second. 

The zone of annular eclipse is narrow, being only forty miles wide. 
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(8) Annular Eclipse of December 25, 1954. 


This annular eclipse crosses the Colony from Hondeklip Bay to 
Algoa Bay. The central shadow enters the Colony at Hondeklip Bay 


at 5 h. 55 m., morning (G.M.T.), passes eight miles to the north of 


Calvinia, seven miles to the south of Fraserburg, four miles to the 
north of Beaufort West, and finally passes off the Colony at Bird 
Island at 6 h. 6 m., taking eleven minutes to cross the Colony. 

The breadth of the zone of annular eclipse is 180 miles ; that is, 
within ninety miles on either side of the central line the sun will be 
annularly eclipsed. Beyond this zone the eclipse will be partial, and 
will be well seen all over the Colony. 

Along the central line the duration of annular eclipse will be six 
minutes on an average. 

The further any place is from this central line, the shorter will be 
duration of central eclipse. 

The following places lie within the zone of annular eclipse : 


Distance ia Distance| Time 
Place. ele Grontect Place. cee Aenea 

Line. | Hclipse. Line. | Eclipse. 

Miles H. M. Miles H. M. 

Port Nolloth -| 5 5 54 |Humansdorp -| 50 |6 4 
Ookiep_ - -| 68 | 5 55 |Cradock - a Ok MEO EO 
Clanwilliam -| To 5 56 | Somerset Hast -| 54 G5 
Calvinia - - 8 | 5 O7 | Uitenhage - =a) Gn 86 
Fraserburg - 7 | 5 58] Bedford” - =) 60.6) “6 
Carnarvon - =| 83 5 59 | Port Elizabeth -| 25 On a 
Victoria West -| 73 6 1|Fort Beaufort -| 75 Gane 
Beaufort West - 4 6 1{Grahamstown -| 88 6 7 
Prince Albert -| 68 6 11|Lovedale - -| 76 6 8 
Oudtshoorn S| 5) 6 1 | Port Alfred =| Os) 6 8 
Murraysburg -| 55 | 6 2|KingWm.’sTown; 87 |6 8 
Graaff-Reinet -| 60 |6 21] Kast London -| 89 6 9 


(9) Annular Eclipse of January 25, 1963. 


This annular eclipse crosses South Africa from Danger Point to St. 
Lucia Lake. The breadth of the zone of annular eclipse is only twenty- 
eight miles; the eclipse is therefore just on the border of totality. 

Indeed, so narrow will the ring of light round the mocn’s disc be, 
that it is probable it will be quite, or nearly, invisible to the naked eye. 
The eclipse is therefore practically total. 

Points within the central zone are: 
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Place. Distance from Time of 
Central Line. Greatest Eclipse. 


Gee 

Miles. H. M. 

Danger Point - - - - 5 2 45 
Swellendam - - - : 2 2 47 
Ladismith - - - . - ri 2 49 
Prince Albert’ - - - - 0 2 50 
Middleburg - - - - 8 2 d4 
Steynsburg - - - - - 3 2 55 
Burghersdorp~ - - - - 4 2 5d 
Aliwal North - - - - 8 2 56 
Herschel - - - - - 2 Py 5 
Giant’s Kop - - . - 4 2 59 
Greytown, Natal - . - 8 3 1 
Ulundi, Zululand - - = 5 3 2 


The duration of annular eclipse along the central line will be only 
forty seconds. 

At Cape Town, Stellenbosch, Paarl, Caledon, Bredasdorp, Mossel 
Bay, Oudtshoorn, Beaufort West, Murraysburg, Graaff-Reinet, Cradock 
Molteno, Weenen, and Pietermaritzburg, the eclipse will be well seen, 
more than nine-tenths of the sun’s disc being obscured. 


(10) Total Eclipse of November 12, 1966. 


The central line of this eclipse passes about 550 miles south of 
Cape Colony. Along the south coast the amount of eclipse will be 
seven-tenths, being greatest along the coast from Port Elizabeth to 
Kast London. 

At the Orange River the eclipse will be about one half. The eclipse 
is greatest in the Colony between four o’clock and a quarter past four. 


(11) Annular Eclipse of April 18, 1977. 


This annular eclipse passes over the least-known portions of South 
Africa during the afternoon of April 18, 1977. 

The central line touches South Africa at a point 150 miles north of 
Walfish Bay. It then passes north-east through North Damaraland, 
Ovampoland ; crosses the Zambesi at Libonta in the Barotse country ; 
passes between Lake Moero and Lake Bangweolo ; crosses the Stevenson 
Road between Lake Tanganyika and Lake Nyassa, and finally passes 
off the continent a little north of Zanzibar. 

At Cape Town the sun will be scarcely half eclipsed, and in the 
eastern provinces and in Natal the eclipse will be even smaller. 
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Nearer the Orange River the eclipse will, of course, be greater; but 
in no part of the Colony will it be a striking one. 


(12) Total Eclipse of June 30, 1992. 


The central line of this total eclipse passes in a south-easterly 
direction about 350 miles out from the Cape of Good Hope. The 
eclipse is therefore greatest at the Cape Peninsula, amounting to about 
eight-tenths of the sun’s disc. 

In the eastern districts the amount of eclipse is one half. The time 
of maximum eclipse at Cape Town is 1 h. 33 m., afternoon (G.M.T.). 


(13) Total Eclipse of November 3, 1994. 


This total eclipse passes almost parallel to the south coast of the 
Colony, at a distance of 200 miles. 

The northern limit of totality comes nearest to the coast at about 
150 miles south of Cape St. Francis. The eclipse will therefore be 
greatest at the coast towns. At Port Elizabeth and East London only 
a tenth of the sun’s disc will be visible. 

At Cape Town the amount of eclipse will be slightly less. In the 
districts bordering on the Orange River two-thirds of the sun will 
be obscured. At Port Elizabeth the greatest eclipse takes place at 
3h. 6 m. (G.M.T.). 


(14) Total Eclipse of August 11, 1999. 


This total eclipse will pass about 650 miles south-west of Cape 
Agulhas. In the South-western Provinces the amount of eclipse will 
be about two-thirds. In the Eastern Provinces the amount will be 
less than one half. The eclipse will be greatest in the Colony about 
noon (G.M.T.). 


APPENDIX. 


THE following tables give the direction of the eight eclipses—seven 
annular and one total—already referred to as being central in South 
Africa, 

In the first column is given the hour angle of the sun ; in the second, 
the duration of central eclipse; and in the others the northern and 
southern limits and central line of total or annular eclipse. 

As the hour angle of the sun is the apparent local time, the Green- 
wich mean time of central eclipse can easily be found by first reducing 
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apparent local time to mean local time, and then, the longitude being 
known, to Greenwich mean time. 

The duration of annular eclipse also indicates, roughly, the breadth 
of the annular ring round the moon, for as the moon, on an average, 
moves thruugh its own diameter in sixty minutes, the ratio— 

Duration of eclipse: sixty minutes 
will indicate the ratio of the annular ring to the whole disc. 
The central path of the four most important eclipses, 


1940, October 1, 
1945, January 14, 
1954, December 25, 
1963, January 25, 


have been computed from Oppolzer’s ‘Syzygien Tafeln fiir den Mond ; 
and the central path of the other four, 


1900, November 22, 
1923, March 17, 
1934, August 10, 
1977, April 18, 
from constants given in Dr. Mahler’s ‘ Die Centralen Sonnenfinsternisse 
des XX Jahrhunderts.’ | 
The duration of eclipse, and the northern and southern limits of 
central eclipse, have been taken direct from Dr. Mahler’s work, as it 
was not considered worth while re-computing them from Oppolzer’s 
tables. The limits of central eclipse, and accordingly the duration of 
central eclipse, cannot be known with the same accuracy as the central 
line, inasmuch as they depend more upon the relative parallaxes and 
relative angular diameters of the sun and moon. 
At the commencement of each set of positions are the formule used 
in computing the central line of total or annular eclipse. 


In them, h = sun’s hour angle. 
@ = geographical latitude. 
X = longitude. 
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Annular Eclipse, November 22, 1900. 


CENTRAL LINE. 
Tan A = 9°5878 sin (251°:26 + h) 
Sin (¢,-A) = 9°3861, cos A 
h = ¢, + 0°:096 sin 2 ¢, 
XN = h + 66°59 + [0°4968] sin ¢, + [1°4600] cos (87°:71 + h) cos ¢, 
ee 


Hour Dura-| Northern Limits. Central Line. Southern Limits, 
Angle. — | tion. 


~ 83°29 
89-99 
81-29 
80-22 
79-22, 
78°22 
77-22 
76:22 
75-29 
74-29, 
73°22 
79-2, 
71-22 
70:22 
69:22 
68:22 
67-22 
66-22 
65:22 — 
64:22 
83-22 
62:22 
61:22 
60-22 
59-22 
58-22 
57-22 
5622 
55-22 
54:29 
53-22 
52-29 
51-22 


OOM OO I TT OT TH TT TT TUS HS 


144 Annular Eclipse, March 17, 1923. 
_ CENTRAL LINF. 
Tan A = 9°5056 sin (354°:19 + h) 
Sin (¢, — A) = 9°7559, cos A 
¢ = $, + 0°:096 sin 2 4, 
X = h + 351°-05 + [0°9507,] sin 6, + [1:4502] cos (90°52 + h) cos d, 


Hour Dura-]| Northern Limits. Central Line. Southern Limits. | 
Angle. tion. ae Gee x SEE ee Ae Tne Wa, * ~¢ of X | 
© m, oT On ead obo 7 Oe BY 0) ah 
28°04 9-1 |- 25 41 | 10 48 By — 27 25) 1113 Bi 29 9 |) 1 bom 
29:04 Gall 95 22 | 11 20 24-6 | 1h AS 28 50 | 12 10 
30:04 9:0 DA) 3) | JUL Os: 26 47 |1218 28 31 | 1244 
31:04 9:0 94 44 | 12 26 26 28 | 12 50 28°12, | Lay 
32°04 8:9 24 26 | 12 58 26 9113 28 27-53 | 13 50 
3304 8:9 24 813 31 20 Ok 3.06 2 30 | 14938 
34:04 8°8 DB) 0) | 4S 25 32 | 14 29 27 16) 14 56 
35°04 8°8 ia) GA | ME iT Dy A sy 26 58 | 15 30 
36°04 San yay ME Iiisy ILI 24 56 | 15 37 2640/16 4 
37°04 Say DO IS || 15) 2 24 38 | 1610 26 22| 16 38 
38:04 8'6 22 40 | 16 18 24 21 | 16 44 26) 45) eth 
39°04 8°6 WD) DRI AG) 32 24 4/1719 25 46 | 17 46 
40:04 8°5 DP ay IL TAware 23 46 | 17 53 25 29 | 18 21 
41°04 8°5 Ok aus) | 1c) I 23 29 | 18 28 25 12 | 18 56 
49,04 8°4. 21S 2 S36 Dy) 13) |) IO as 24 559 | 19 Bi 
43°04 8:4 A Ase) ks 22 56 | 19 39 24 38|20 7 
44:04 8:3 20 58 | 19 47 22 39 | 20 15 24 21 | 20 43 
45:04 8°3 20422024 22, 23 | 20 52 24 5} 21 20 
46:04 8:2 AO GAS AL IL DD TN AL Dis) 23 49 | 21 56 
47:04 8:2 90 117) 21037 DAE Tas). 9) 23 34 | 22.34 
48:04 8°1 19°56) 22 ta 21 36 | 22 42 23 18 | 23 11 
49:04 8°1 19 40 | 22 52 21 20 | 23 20 23 2)| 23 49 
50°04 8:0 199251123 30 21 5| 23 58 22 47 | 24 26 
01:04 19 LOWMAN e245 48 20 50 | 24 36 22,32 | 25.95 
52:04 79 18 56 | 24 47 A036 20a 22.17 | 25 44 
53°04 7°8 18°42 1.25 27 20 22 2555 22. 2) 26.94 
04:04 Vere 18 29126 7 20°78 26 34 2149|27 4 
09°04 Wak. 18 15 | 26 47 19 54:97 A4 AL 35 27-44 
06:04 7°6 is) dL Faye Dis) 19 40 | 27 55 21 21 | 28:95 
07°04 TO 17 48 | 28 9 1S) DARE | key Siti 21 8/29 6 
58°04 Td eso. 28 00 19 14 | 29 18 20 55 | 29 47 
09°04 7:4 23 W29ea2 Wy Bae © 20 43 | 30 29 
60:04. 1:3 17 11 | 80 15 18 50 | 30 48 20,31.) od dal 
61:04 13 16 59 | 30 58 18 38 | 31 26 20,19 | 81.65 
62:04 (2 16 48 | 81 42 18 26 | 32 9 20. 7 | 82-388 
63:04 Cole 16 87 | 32 26 18 14) 32.53 19°53: ga: 22 
64:04 7:0 16 26 | 33 10 lie Sa sy Be 19 44 | 34 7 
65°04 7:0 16:15 | 33 55 GOsans4 3 19,33 | 34°52 
66:04 69 16 5| 34 41 4s 30S 1923 | Goat 
67:04 6°8 15°95.| 35 27 R83)2s0100 19 13 | 36 28 
68:04 6°7 15 45 | 36 14 17 23 | 36 42 195 2) s¥-a0 
69-04 6'6 Ly 83st ol 1713 37-29 18 52 | 37. 57 
70:04 6°6 15 26 | 87 49 17” 4 3816 18 43 | 38 45 
71:04 6'5 15 16 | 88 37 IG DHoa,138) O 18 34 | 39 34 
72°04 6°4 15 9 | 89 26 16 46 | 39 54 18 26 | 40 22 
73°04 6'4 15 1); 4016 16 38 | 40 43 18 18 | 41 11 
74:04 6:3 14 53 | 41 6 16 30 | 40 33 18 0/42 0 
79°04 6:2 41 57 16 32 | 42 23 17 42 | 42 50 


Annular Eclipse, August 10, 1934. 145 
CENTRAL LINE, 
Tan A = 9°7250 sin (147°°81 + h) 
Sin (f, — A) = 9°8918, cos A 
od = $, + 0°:096 sin 2 $, 
dX = h + 51°82 + [1 0507] sin $, + [1° £374] cos (96°°66 + h) cos ¢, 


Hour Dura-| Northern Limits. Central Line. Southern Limits. | 

' Angle, tion. eerie irae oe @ y\ P) Tera 
m. 4 ° 4 ° / i) 4 ° 4 ° / 

— 64:35 55 |-1496| 7 6Hl\-1550| 641 H/-1714| 615B 
63°35 9) 1422; 7 52 15 46] 7 27 Wf AKO) | 
62°35 5'd 4b WS) | teh By 1543) 8 13 1 YP a Teel 
61°35 5'6 1416) 9 22 15 40| 8 58 17 4; 832 
60°35 5°6 Tae US) PO) te 15 38 | 9 42 1 > i ee Os 
59°35 0°6 14 14 | 10 50 15 87 | 10 26 Ii, OF Oe 
58°35 Oat 14 14 | 11 33 sala al ©) 16 59 | 10 44 
57°39 ol 14 14 |1216 15 36:1 11 52 16 59 | 11 28 
56:35 ov 14 15 | 12 58 15 37 | 12 34 16 59 | 12 10 
55°35 ol PAP LG 13739 L538) 13 6 Lt 0) i2ra2 
54°35 0°8 14 19 | 14 20 15 40 | 18 57 Li A aras 
53°35 5°8 AE eittor 0 15 42 | 14 37 17 4/1414 
52°35 58 | 14 25) 15 40 15 46 | 15 17 17 7) 14 54 
51°35 O°9 14 29 | 16 19 15 49 | 15 56 17 10) 15 34 
50°35 09} 14 34/16 58 15 54 | 16 85 17 14) 16.13 
49°35 o'9 14 40/17 37 15909 | 17 14 17 19 | 16 52 
48°35 6:0 14 46| 1815 16 5/17 52 ie2a e308 
ACao 60] 1452/18 52 16 11 | 18 29 eS le oS 
46°35 6:0 157 Oh) 19528 16 AS) | IES) “17 88 | 18 44 
45°35 61 1 (oP 16 26 | 19 48 IY ANG) JUS) Pill 
44°35 oat 15 17 | 20 40 16 35 | 20 19 If 5a | 19 of 
43°35 6:1 15 26 | 21 16 16 44 | 20 55 18" 37 20733 
49°35 64 15°36 | 21 ol 16 53 | 21 30 Ike) 18") GAL fs: 
41°35 6:1 15 47 | 22 26 17 4/22 34 18 23 | 21 44 
40°35 6:2 1) Gis) pe) 17 15 | 22 39 18:34 | 22 18 
39°35 | 6:2 16 10 | 23 34 oT Ay) 28: hs 18 45 | 22 52 
38°35 6:2 16 23 | 24 7 17 40 | 23 47 18 57 | 23 26 
31:30 -|6°2 16 37 | 24 40 17 52 | 24 20 19 10 | 23 59 
36°35 6:3 16 50 | 25 18 18 6| 24 53 19 23 | 24 82 
35°39 6:3 17 5| 25 45 18 20 | 25 25 19 38 | 25 5 
34-30) || 678 17 19 | 26 17 18 35 | 25 58 1\k0) ¥5¥3)31) 5) iT 
33°30 6°3 17 34 | 26 49 18 50 | 26 29 HO) SB) 
32°35 Oos 17 50 | 27 20 WS) A a 20 26 | 26 41 
31°35 6-4 lic) | VAI by? 19 23 | 27 82 20 44 | 27 12 
30°35 G4) i823) 28:23 19 41 | 28 4 AA L243 
29:35 | 6-4 18 40 | 28 53 19 59 | 28 84 91-19 | 28-14 
28°35 6:4 18 59 | 29 23 9018] 29 5 21 38 | 28 45 
27°35 6-4 19 18 | 29 54 20 87 | 29 85 21 58 | 29 16 
26°35 6:5 19 37 | 30 24 90 56) 30 5 92.18 | 29 46 
25:35 6:5 19 57 | 30 53 ON LT aOrso 22638 30 43 
24°35 6:5 20 17 | 31 28 91 38 | 31 5 23 0] 80 45 
23°35 6-5 20 39 | 81 52 92, 0| 31 34 93 22 ral Ne 
22,39 6:5 Dill 2A, 992, 22,; 32 4 23 44 | 81 44 
91°35 6-6 OT AS \Pa2iot 22 44 | 82 33 24 7/3218 
20:35 6:6 91 46 | 33 19 Ooi aS aaa 24 31 | 32 42 
19°35 6:6 92. 9 | 33 48 23 32 ao Ok 24 55 | 33 11 
18°35 6:6 22; 53 | 34 16 23 3G 25°20 33.39 
meal Wess. 6:6 23 87 | 34 44 94 QI 95 45 | 34 7 
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Total Hclipse, October 1, 1940. 
CENTRAL LINE. 
Tan A = 9°5096 sin (190°:14 + h) 
Sin (¢, —- A) = 94372 cos A 
¢ = $, + 0°:096 sin 2 ¢, 
dX = h+ 346°°38 + [0° 88733] sin ¢, + [1 38901] cos (88°-97 + h) cos a 


Hour Dura-| Northern Limits. Central Line. Southern Limits. 


Angle. | tion. 
ry X 6 X Fy X 

m. ° / ° n ° / Off ° ‘ ° ‘ 
50-14 ‘| 42 1|—-30 6/1637 Bi—31 2/16 40 8) —31-59 | 16498 
51:14 | 42] 38015) 17 23 31 11 | 17 26 pA Th Ly 29) 
p24 |) 4a 30) 233) 1810 oll JS) |) ey Ike} 32 14/18 16 
53°14 | 41] 3030) 18 56 He Aa eS 0 yA P AN | TLE) 3g 
54:14 | 40] 380 88 | 19 43 31 33 | 19 47 32 28 | 19 50 
55:14 | 40] 3048) 20 31 31 40 | 20 34 32 38 | 20 37 
66:14 | 39] 3052] 2119 31 47 | 21 22 32 42 | 21 25 
5714 | 38] 3059) 22 7 31 54 | 22 11 32 49 | 22 14 
5814 | 38] 31 6] 2255 32 0 | 22 59 32 54/23 2 
59°14 | 37] 3112) 23 43 382 5 | 23 48 32 59 | 23 50 
6014 | 37] 3118) 24 32 32 11 | 24 37 33 5 | 24 39 
61:14 | 36] 31 23} 25 22 32 17 | 25 26 33 10 | 25 29 
62:14 | 36] 381 29] 26 12 32 22 | 26 16 33 14 | 26 20 
63:14 | 35] 3134)27 1 32 26 | 27 7 33 19 | 27 10 
64:14 | 35] 31 38} 27 52 ray cul | CAT YT 33 23 | 28 1 
65:14 | 3:5 | 31 43] 28 42 32 35 | 28 47 33 27 | 28 52 
66°14 | 34] 381 47) 29 33 82 39 | 29 38 33 81 | 29 48 
67:14 | 34] 381 51] 30 24 32 43 | 30 30 33 35 | 80 35 
68:14 | 33 | 38155} 3116 32 47 | 31 22 33 38 | 31 26 
69:14 | 33] 38159) 32 8 32 50 | 32 14 33 40 | 32 19 
70:14 | 33] 82 3/383 1 32 62/383 7 33 43 | 33 12 


Annular Eclipse, January 14, 1945. 
CENTRAL LINE. 


‘ Tan A = 9°6027 sin (281°°51 + h) 
Sin (¢, — A) = 9°7249, cos A 
od = >, + 0°:096 sin 2 ¢, 
dX =h + 106°'80 + [0° 2694 n] sin d, + [1° 4317] cos (91°°55 + h) cos 4, 


Hour Dura-| Northern Limits. Central Line. Southern Limits. 
Angle. | tion. 
od IN b d d d 
m. ° / ° U ° / ° 4 ° i} ° / 
_103°65 | 0-9 |—30 58 | 26 47 H/— 31 18 | 26 43 B| -31 38 | 2638 KB 

102°65 | 0-9 31 23 | 27 47 Shae 27 43 32 1) 238 
101°65 | 0:9 31 47 | 28 46 Ble 2S 4: 32 25 | 28 37 
100°65 | 0:9 32 12 | 29 44 32 30 | 29 38 32 48 | 29 386 
99°65 | 0:9 32 36 | 80 43 32 53 | 30 38 33 11 | 30 34 
98:65 | 0:9 Bo) Ospot 41 33 -17-| 31 37 33 34 | 31 32 
97°65 | 09 33 23 | 82 38 83 40 | 32 34 33 57 | 32 30 
96°65 | 0:9 33 47 | 33 35 34. 433 31 34 20 | 33 27 
95°65 | 0:9 34 11 | 34 31 34 27 | 34 27 34 43 | 34 23 
94:65 | 0:9 34 34 | 385 27 34 50 | 35 23 85 7/8519 
93:65 | 0:9 34 57 | 86 22 35 14 | 3619 35 81 | 8615 
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Annular Eclipse, December 25, 1954. 
CENTRAL LINE, 


Tan A = 9°65797 sin (287:31 + h) 
Sin (f?, — A) =9°45668 cos A 
p> = >, + 0°:096 sin 2 4, 
es h + 65° 68 + [0: 51674 n] Sin ¢, + [1° 46332] cos (92°°82 + h) cos ¢, 


Hour Dura-| Northern Limits. Central Line. Southern Limits. 
Angle. tion. 
Mims | Mee ye ee a Pes A 6 r 
© m. Oy S vg O i ° / Omwaed ° ! 
— 78°17 5:8 |—27 22)14 OH) — 28 48 | 13 45 H)~ 30 14) 13 29 EB 

(Tele O8 | 2744, 14 49 29 9/14 34 80 35 | 14 19 
HOoky. 58} 28 5} 15 38 29 30 | 15 238 HO) ayo) PLS) © 7 
To'17 ad | 28 26 | 16 26 29 50 | 1611 B15 | 1595 
T4A:17 O99] 2847/17 14 Bd) JUL | 16) OS) 31 35 | 16 43 
COLT | Ss BS Te | Ass 30 dil | 17-46 aloo) 7 st 
CAN Word 29) 2-18) 49 30 50 | 18 34 8214) 1818 
Gio O10 1 2946) 19635 BL) IS) AL By) BM | IS) 
OLY 60] 380 95/| 20 22 SUL ye) | AO) 7 82 51 | 19 52 
69°17 6:0 | 3024/21 8 31 46 | 20 53 383 9) 20 88 
6S 17/ 6:0 | 380 438 | 21 55 32 4) 21 40 33 26 21 24 
67:17 Owls oll ste) 224i 82 22 | 22 25 33 44 | 22 10 
66:17. sox! 31 19 | 23 26 32 40 | 23 10 84 1] 22 55 
65°17 Gall 831 36 | 24 10 32 57 | 23 55 34 17 | 23 40 
64507 6:25) Silvas 24 99 33 14 | 24 40 34 34 | 24 24 
(SIL | CSA | 10) AS) eal) 33 80 | 25 24 34 50| 25 8 
62°17 6:2 32 27 | 26 23 33 46 | 26 8 385 5 | 25 53 
61:17 G:3daf 3243) 27° 7 34 2) 26 52 835 21 | 26 37 
COI 8) || BR as) | BE oul 34 17 | 27 36 85 36 | 27 20 
Oo ey, 6:3 | 38314 | 28 34 84 32 | 28 19 35 51| 28 4 
08°17 64 | 3829/2917 | 3447/29 2 386 5 | 28 47 
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Annular Eclipse, January 25, 1963. 
CENTRAL LINE. 
Tan A = 9°57897 sin (294°-°04 + h) 
Sin (¢, - A) = Ss SPMSsi8) COS A 
p = >, + 0°'096 sin 2 4, 
A =h+338°'69 + [0° 56628] s in 2 $, + [1° 42982] cos (92° 12 + h) cos 4, 


Hour |Dura-| Northern Limits. | Central Line. Southern Limits. 
Angle. tion. 
5 X ? X @ X 

° m. ° / ° 1 ° ‘ ° ‘ ° u ° , 
54:97 | 05 |—35 82 | 17 17 BH) —35 40 | 17 18 BH) — 35 47 | 17 20 B 
SO || Ory |p ei) SP pay os) 8518/18 0 835 26/18 2 
66°97 | 0 | 34 47 | 18 40 34 56 | 18 42 85 6| 18 44 
Ono 1 Om 12 3492574 19 22 34 35 | 19 25 34 44 | 19 27 
08:97 | O10 1) 9345-3207 5 3413/20 7 34 22 | 20 10 
59°97 | 03] 3341) 2048 33 51 | 20 50 84 1) 20 52 
60:97 90a} 3309) 2103i 33 29 | 21 33 Bo 30 | kas 
61:97 | O6 | 32 56 | 22 14 35-1 e227) 16 33 16 | 22 19 
62°97 | OG) 32133 | 2285" 32 44 | 23 0 82 55} 23 8 
63°97 | O6 | 3210/23 41 32 22 | 23 44 82 82 | 23 47 
64:97 | O06 | 3147} 24 26 31 59 | 24 28 82 9/| 24 31 
65°97 | O6 | 31 25 | 25 10 31 37 | 25 18 31 47 | 25 16 
66:97 0:6 | 73112) 25 55 31 14 | 25 58 ol. 25] 267s 
67:97. | O16 | 30°38 | 26 41 30 50 | 26 44 31 2| 26 47 
68:97 10 | 3095 | 27 26 30 28 | 27 30 30 39 | 27 33 
6297 OW 2952) 28.03 30 5 | 28 16 30: 16) 2349 
(O39 SOW 29 2828759 29 42 |29 2 29 53 | 29 5 
GL3G 107 4) 29) 5 | 29.46 29 19 | 29 49 29 31 | 29 52 
W290 0212 28 4 30i83 28 55 | 80 36 29 8| 30 39 
feo \ OF 2808 31520 28 32 | 81 24 28 45 | 31 27 
CoO OW Jiao ad 8 Dey 8) ayy 1 28 22 | 32 16 
(aoe TW Otay Zeal a2koy 27 46/33 1 27 59| 33 4 
(69% O84 27 Wess 46 27 22 | 83 50 27 37 | 33 53 
(097 | O8 | 26 44 | 34 35 26 59 | 34 39 27 13 | 34 43 
(8-97 | O8 fF 26 21 | 35 24 26 35 | 85 28 26 49 | 35 33 
(297 S08 


25 58 | 386 18 PAON IE F310) IAF 26 25 | 86 23 
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Annular Eclipse, April 18, 1977. 
CENTRAL LINE. 
Tan A = 95275 sin (34°86 + h) 
Sin (¢, — A) = 9°6229, cos A 
0 


p = $, + 0°:096 sin 24, 

A=h + 21°80 + [0.8755,] sin $, + [14532] cos (87°08 + h) cos ¢, 
Hour Dura-} Northern Limits. Central Line. Southern Limits. 
Angle. | tion. 

Si ae p r p d d r 

° m. ° / ° / ° / ° / ° / ° / 

— 23°48 6:3) $1959 | 12 Zo Wl 2) 2) 19°48 Bi 29 5 | 12 52 
22°48 6°3 O38 tS 19 20 41 | 13 22 21 45 | 13 26 
21°48 6°3 SUS) LY, 18) OY? 20 20 | 13 55 2D 25) 13°59 
20°48 6°3 18 a7 | 14 25 20 0; 14 29 21 4/14 32 
19°48 63 18 387 | 14 58 19 40;15 2 ZO ASN oo 
18°48 6°4 TUS IE 1) csi 19 19 | 15 35 20/23 | La73g 
17°48 6°4 IL OW | ANGY © 5 1809 16 7 DAN) 3) || dite) JL 
16°48 6°4 IY, ats) |) JUG) 83d) 18 40 | 16 39 19 43 | 16 48 
15°48 6°4 IU ts) IU, te its) YAO) | JU dl 19 23 |} 17 16 
14°48 05) IG) OS) | IL ate) SOP (ees LO Sa ey, 
13°48 6°5 IS) Bis) |) Ish 8) 17 40) 18 14 Tite) 2243) ]) Jus) JUS) 
12°48 6°5 16 19 | 18 40 17 20 | 18 45 18 23 | 18 50 
11°48 Go 165 OF ee: ie Je Ole 18 4/19 22 
10°48 66 15 41 | 19 41 16 42 | 19 47 17 44 | 19 52 

9:48 6°6 LO 22 | ZOE: Or 3) 20 197 17 25 | 20 22 
8:48 6°6 15 2) 20 41 16 4) 20 47 17 6] 20 53 
7°48 6°6 14 43 | 21 11 15 44 | 21 17 1G 47 like 23 
6°48 6°6 14 25 | 21 40 15 26 | 21 47 16 28 | 21 53 
5°48 67% 14 7| 2210 LS) 1 | al Ts) 8) |) 2 
4°48 6-7 13 49 | 22 40 14 49 | 22 46 1S) || AP (583 
3°48 oor 13 BO) | Qsy 14°31 | 93 16 1S) BA || AS) DAS 
4S. = 627 13) DA BS sis) 14 13 23 40 15 14 | 23 52 
1:48 67 Toes 245 7 13 55 | 24 14 14 56 | 24 23 
— 0°48 6:8 12 37 | 24 35 13 37 | 24 48 14 38 | 24 d51 
+ 0°52 6:8 1219 | 95 4 1S) JES) |) Pas) 14 21 | 25 20 
1:52 6:8 Dee Qoroo 13 2) 25 41 1 SE tS) 0) 
2°52 6:8 11 46 | 26 2 12 46 | 26 10 Ae Aowls 
3°O2 68 1129 26°31 12: 29 | 26 89 13 30 | 26 47 
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ON SOME HUMAN SKULLS IN THE COLLECTION 
OF THE ALBANY MUSEUM. 


READ MAy 30, 1894. 


By S. ScHONLAND, Hon. M.A. Oxon., Pu.D., F.L.S., ‘Curator oF 
THE ALBANY MUSEUM. 


During the last few weeks the collection of human skulls in the 
Albany Museum has been enriched by some valuable specimens, the 
most noteworthy of which are the skull of a Bushman from Kuruman, 
presented by Dr. J. B. Greathead, Graham’s Town, and a skull found 
in a kitchen midden near the mouth of the Zwartkops River, by 
Mr. J. M. Leslie, F.Z.8., of Port Elizabeth, and presented by its dis- 
coverer. The latter skull, which, in the following notes, will be dis- 
tinguished as the ‘ Zwartkops skull,’ was found during the summer of 
1891, in the sand-hills south of the Zwartkops River mouth, some 
12 feet above high-water mark on the coast of Algoa Bay. The other 
bones belonging to the same skeleton (which had been exposed by 
shifting sand-hills) were found with the skull, but only the latter was 
preserved. In addition to this information, Mr. Leslie writes: ‘The 
principal food-remains were shells, bones of fishes and birds ; also a few 
herbivorous mammalian bones, probably the small gazelle’s.’ 

The same kitchen midden yielded broken pieces of pottery and stone 
implements. Some of these pieces of pottery and a rude stone imple- 
ment (probably an unfinished spear-head) were presented with the 
skull. The former appear to me to belong to the same type as the pots 
ascribed to ‘Strandloopers’ in the South African Museum. Mr. Leslie 
pronounced the Zwartkops skull to have belonged to one of these 
Strandloopers ; and certainly it is only reasonable to conclude that it 
belonged to a race which built up the kitchen midden in which it was 
found ; and its importance will be at once recognised when we consider 
that the stone implements found in the kitchen middens along the coas 
of the Eastern province have been frequently ascribed to Bushmen. I 
may state at once that the Zwartkops skull is, in my. opinion, not 
Bushman ; it may, however, belong to a race forming another side-branch 
of the Koi-Koin.* But I have no wish to be dogmatic in this, or any 
-of the conclusions expressed in the following notes. My chief intention 


* See Fritsch, ‘Die Eingebornen Siid-Afrika’s,’ Breslau, 1872, p. 261. 
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is to draw attention to the skull found by Mr. Leslie, and I hope that, 
at some future time, somebody better qualified for the task than I am, 
will subject this and other skulls of similar origin to a thorough critical 
examination. 

The Zwartkops skull is in an excellent state of preservation. It is, 
however, impossible to even guess how long it may have been buried. 
It probably belonged to a young, though nearly full-grown, female, 
and, by comparison with the Kafir skull, is microcephalic. I have 
not determined its cranial capacity. A few of the other principal 
measurements were, however, taken of three other skulls in order to 
compare them roughly, and also to contrast them with some published 
measurements of South African skulls. 


Name of Skull gale i Zit} 4 4ieé 

ame oO ull, Sf Sy 3 ZS ep ae 14 a ce 

S| gs | ges 1 ee sles asl ee etse| oi 

Zwartkops skull - 485/170 120,706 118 69:4) 86 80 93 

Koganjan Pustinan\ |497/174|127|78 | 129 | 74-2) 96] 94| 96 
Average of 6 Bush-) 


man skulls mea- 


sured by Prof. ASME tS fo | 125.72, | 93/92) 98 
Rolleston7 - 
Average of 6 Bush- 
man skulls mea- | 
sured by Sir W. 494) 175 | 134 | 76 i sy eer 93 89 97°8 
H. Flowert}- - 
Average of 7 Bush- 
man skulls mea- < 
sured by Prof. 502 | 180 | 133 | 73:9) 126°9 | 70°6 
Fritsch§ - : 
Averageotf 7 Hotten- 
tot skulls mea- 
sured by Prof, 497 | 182)1382|738 | 129 | 70:9 
Fritsch§ - i 
aa Bee 543/189|129|70 188 | 73 [102102 100 


* For explanation of this and following abbreviations, see Quain’s ‘Anatomy,’ 
vol. ii., part i., p. 83, etc. 

+ See Frank Oates, ‘Matabeleland and the Victoria Falls,’ London, 1881, p. 293. 

t As quoted by Professor Rolleston on p. 292 of Mr. Oates’ posthumous work 
on Matabeleland. 

§ Loc. cit., table opposite p. 528. Further recent information on Bushman skulls 
will be found in the ‘Report on the Human OCrania collected by the Challenger 
Expedition.’ by Sir William Turner, contained in vol. x. of the ‘Report of the 
~ Challenger Expedition.’ 
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The measurements given in the above table seem to show that the 
Kuruman skull is a genuine Bushman skull, although its height-index 
differs somewhat from the average ; but several of the skulls described 
by Professor Rolleston have even a larger height-index. Its general 
form agrees on the whole with the published figures and descriptions of 
Bushman skulls. There is nothing either in the breadth-index or 
height-index of the Zwartkops skull that would prevent us from con- 
sidering it also to be Bushman; but the gnathic index is very different 
from the average, although we must mention that the same has been 
found in a Bushman skull, described by Professor Rolleston. 

The most striking peculiarity of the Zwartkops skull is the promi- 
nent parietal eminences (which are 13°3 cm. apart); add to this a 
steep forehead and a flatish top, and we have that peculiar angular 
appearance of the skull which is so characteristic of Hottentot skulls. 
Fritsch (loc. cit., p. 294) says: 

‘By simply looking at the front and side views, one would scarcely 
be in a position to recognise the characteristic type of the Hottentot 
skull unless one also has recourse to the norma verticalis. This latter 
is the most peculiar feature, and distinguishes the Hottentot skull from 
all others I have ever set eyes upon. A glance at Plate XXXIII.’ (of 
Fritsch’s work) ‘ will explain the peculiar dolicho-cephalic character of 
the Hottentot skull, which reminds one of the pathological type of the 
Trigonocephalus. One may say that its form is elongated, its greatest 
breadth far back in the vicinity of the tubera parietalia; its sides are 
almost straight, and form with the flat forehead a perceptible angle. 
In this view one also recognises the pointed malar tuberosity, and the 
straight course of the zygomatic arches. Only the lower portion of the 
nasal region is seen, but more so the upper jaw, with the moderately 
oblique series of teeth. Behind the tubera parietalia the head is rounded 
off pretty regularly, its outline being in the form of a segment of a circle, 
the chord of which is not much smaller than the diameter of the 
circle. ‘The view from behind varies; but here also the angular struc- 
ture of the skull shows itself. The outline is always indistinctly 
pentagonal, different corners being more or less rounded off in different 
skulls.’ 

Looking at the Zwartkops skull in the light of these remarks by the 
greatest authority on the anatomy of South African aborigines, and 
taking into account some further remarks by the same author (Fritsch, 
loc. cit., p. 413), in which he contrasts the peculiarities of Bushman and 
Hottentot skulls, I should have no hesitation in pronouncing the 
. 4wartkops skull to be Hottentot ; but, as stated before, I hope that this 
valuable specimen will, with the other skulls of similar origin, form the 
subject of a more extended study by a competent authority. 
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THE ORIGIN OF THE NITRATES IN GRIQUALAND 
WEST. 


By R. Marwortu, Pu.D., M.A. 
READ MARCH 27, 1895. 


The occurrence of nitrate of potash in South Africa has been known 
for many years, as the farmers in some districts are in the habit of 
preparing it for their own use from materials occurring in the mountains. 
Samples of such crystallized saltpetre were received from time to time 
from the districts of Calvinia, Victoria West, Prieska, Marico, Griqua- 
town, Cradock, and others, but they remained samples only in spite of 
an eager demand for more. 

In the year 1893, considerable excitement was created by the report 
that extensive deposits of nitrates had been discovered in the Doorn- 
bergen, near Prieska, and in the Asbestos Mountains on the other side 
of the Orange River. 

At the request of the Colonial Government, I visited the farm 
Doornbergfontein, at the south-eastern extremity of the Doornbergen, 
and subsequently a large number of farms between Prieska and Griqua- 
town on behalf of private enterprise. During my visits to these regions, 
I had ample time to study the question of the origin of the nitrates, 
and as the results of my observations and subsequent experiments 
appear to me to be of some interest, I venture to lay them before you 
to-night. 

The Doornbergen and the Asbestos Mountains form one range of low 
hills extending from the north of Griquatown to the south-west of 
Prieska, and are separated from each other by the valley of the Orange 
River. The slates and quartzites of probably Devonian age, of which 
they consist, are highly ferruginous, and often so finely laminated that, 
on exposure to the action of atmosphere, they cleave into large sheets, 
as thin as window-glass, or even writing-paper. Other portions are more 
solid and compact, and if pieces are struck against each other they ring 
like glass, owing to the large amount of silicates of iron and lime which 
they contain. 

A peculiar feature of these hills is that the numerous valleys and 
gorges which traverse them, and branch out in all directions, are lined 
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on both sides by perpendicular or overhanging cliffs, one hundred or 
more feet high. ‘These cliffs are often so continuous on all sides that 
farmers are able to convert such valleys into camps for their horses or 
cattle, by putting fences across the entrances. 

It is along the base and in the caves of these overhanging cliffs that 
the nitrates and the nitrate-bearing materials occur. The nitrates fill 
the fissures of the laminated rock, and incrustate their surface as finely 
crystallized nitrate of potash, while the soil and débris under the 
cliffs contain a variable amount of saltpetre, which often forms lumps 
more or less pure, or cements the débris of the rock into lumps and 
blocks of considerable size. The richest material is always at the base 
of the cliff, but only in those places where the rock is finely laminated, 
and the overhanging parts protect the foot of the cliff against rain. 

Throughout the whole region which I investigated, and in which I 
spent more than three weeks, I found the source of these nitrates to be 
the refuse and the remains of animals, principally the feces of the rock 
rabbits (Hyraa Capensis). In every single case where the nitrates were 
not accompanied by such remains, I was able to trace their origin to 
caves or crevices in the rocks above containing such materials. That 
similar animal remains are the source of nitrates in most other countries 
where they occur has been known for a long time, and it has been 
shown recently that the nitrification of the ammonia evolved by them 
is due to the action of microbes. 

A. Miintz and V. Marcano* have proved that the saltpetre-earth which 
occurs in the vast caves of the Andes in South America (not to be con- 
founded with the nitrate-fields of Tarapaca in Chili) is being formed in 
this way fromh the guano of birds and bats, and that of the caves of 
Venezuela from bones and fossils. Their attempts to isolate this microbe 
in the usual way failed, because, as was found out later on, it did not 
grow on gelatine or similar mediums. 

A year later, however, Winogradsky+ succeeded in isolating a nitri- 
fying bacillus from soil near Zurich, by a very ingenious and tedious 
method, and he named it Nitromonas, on account of its peculiar shape. 

In 1894 Dr. Tolomei,{ professor at the military academy at Florence, 
published the results of his investigations into the cause of the forma- 
tion of nitre on the walls of some buildings at Florence, and proved 
conclusively that it was due to the action of a microbe. 

Thinking it very desirable to ascertain whether the nitrification in 
the cliffs and caves of the Asbestos Mountains was due to a similar 
cause, I provided myself with sterilized tubes, filled them with samples 


* A. Miintz and V. Marcano, ‘Comptes Rendus,’ 1889, p. 900. 

7 S. Winogradsky, ‘ Annales de l'Institut Pasteur,’ 1890, Nos. IV. and V. 

+ G. Tolomei, ‘Contribuzione allo Studio del Fermento della Nitrificazione, 
published in Le Stazioni sperimentali agrarie italiane, March, 1894, vol. xxvi. , 
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of soil and refuse from several cliffs, and carried out the necessary ex- 
periments after my return to town. 

A quantity of coarse sea-sand was washed with acids and water, 
dried, ignited, mixed with 1 per cent. of chalk, and distributed into six 
porcelain basins. After the basins and their contents had been 
sterilized, they were placed under separate bell-jars, together with a 
little basin of sterilized water, in order to provide the necessary 
moisture. Three of them were devoted to series A, and three to series 
B, of the experiment. 

In series A each basin received 5 ccm. of a solution of sulphate of 
ammonia,* just enough to moisten the sand. The first basin received 
nothing else ; to the second was added 1 ccm. of a decoction of a little 
soil from one of the caves ; and to the third one ccm. of a liquid obtained 
by shaking a sample of such soil with some sterilized water. 

In series B the first and third basins received 5 ccm. of a decoction 
of feeces of rock rabbits, and the second one a liquid obtained from the 
same material by cold maceration only. The first received nothing 
else, but the third basin an addition of a few drops of the liquid used 
for the second dish. 

I need hardly add that all instruments used for these operations had 
been sterilized beforehand, and that each experiment was made in 
duplicate. The six bell-jars were placed in a room with closed shutters, 
and kept for twenty days. 

On analyzing the contents of the six basins, I found the following 
results : 

Series A. 

1. No trace of nitrate. 

2. No trace of nitrate. 

3. Nitrate present, corresponding to 0:0008 nitrogen. 


Series B. 
4, No increase of nitrate. 


5. Considerable increase of nitrate, corresponding to 0:0015 nitrogen 
from 0°0003. 
6. Same as No. 5. 


These results show that no nitrate was formed in the sterilized 
materials, but that it was formed in the unsterilized animal matter, and 
in the basins to which a little fresh substance had been added. 

In order to ascertain the presence or absence of microbes in the 
different samples of sand by direct observation, I took a little of each, 
shook it with sterilized water, mixed 1 ccm. of each sample of water 


* Ammonium sulphate and potassium sulphate each one gramme dissolved in one 
litre of distilled water and sterilized. 
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with sterilized gelatine, and kept the gelatine plates in the usual way 
for two days. 

On plates Nos. 1, 2, and 4, not a single colony of microbes appeared ; 
on plate 3 their number was considerable, viz., 27,000 per cem. of sand, 
and on plates 5 and 6 much larger, viz., 118,000 and 60,000 respectively. 

These results coincide well with those of the chemical analysis, and 
prove that the nitrification of these materials is a process quite similar 
to that in other countries. 

Having ascertained by local observations and subsequent experiments 
that the nitric acid of these nitrates and nitrate soils is derived from 
the accumulated refuse and remains of animals, specially of the rock 
rabbits, it will be necessary to show whence the other ingredient of the 
saltpetre, viz., the potash, is derived, and how the pure substance could 
have accumulated in such considerable quantities as one finds it. 

The potash is probably derived from the rock as well as from the 
feces. A sample of rock which I analyzed had the following composi- 


tion : 


Silica - - 35:3 Magnesia - Ses 
Ferric oxide - 55°66 Potash - - ee ioe. 
Alumina - Ss geste Soda - - =) 6 
Lime hy Ls) Moisture - = chs 


Of special importance for the process of nitrification is the presence 
of lime in the rock, for Professor 'Tolomei’s experiments have shown that 
the nitrifying microbes grow only in the presence of a basic substance | 
like lime or magnesia. He has also demonstrated that porous material 
favours the nitrification considerably. 

Both these conditions are well fulfilled in our case. The finely 
laminated shales become impregnated with the compounds of ammonia 
contained in the drainage from the animal remains, and in the fumes 
formed during their putrefaction. The fine fissures between the layers 
act like the pores in the soil, and the ammonia is well exposed to the 
action of the nitrifying agents. 

The result is the formation of the nitrates of potash and lime, of 
which the latter is very hygroscopic, and attracts moisture from the 
atmosphere whenever the air becomes damp. One day I could hardly 
notice any saltpetre along a cliff which I had seen glistening with white 
efflorescence the day before, although it had not rained as yet. The 
moisture of the atmosphere had been sufficient to dissolve the film of 
nitrates on the surface of the rocks. This solution of nitrates spreads 

‘and descends along the shales, and the saltpetre crystallizes again when 
the moisture evaporates. Being thus repeatedly dissolved and 
recrystallized, it becomes purer and purer, and being a very soluble 
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salt, it creeps by efflorescence to the projecting points of the rocks, and 
accumulates in the soil and on the rock at the base of the cliff. The 
nitrate of calcium, however, being more soluble in water than the 
nitrate of potash, would not be separated from it by this natural refining. 
That is done by a secondary chemical action. 

In all the samples of nitrate-bearing soil* which I analyzed, I found 
a considerable amount of sulphate of lime; and in a few localities tooth- 
like pieces of saltpetre and gypsum occurred close together on the rock 
just near the surface of the soil. The peculiar form of these specimens 
proves that both were formed very slowly on the spot by the double 
decomposition of nitrate of calcium and sulphate of potassium, the 
sulphur being derived from the albuminvids of the refuse matter. 

Most samples of apparently pure saltpetre, even if free from 
mechanical impurities like clay or sand, still contain nitrate of lime, and 
traces of sulphate of lime and chloride of sodium ; but a few colourless 
transparent specimens which I found are chemically pure nitrate of 
potassium. 

From the preceding description, it is apparent that the occurrence of 
saltpetre in this region has no resemblance whatever to the nitrate-beds 
of South America, where the saline material (chiefly nitrate of soda) 
forms layers many feet thick, and spreads over hundreds of square miles. 
Nor is it like the deposits in North America, Venezuela, and several 
other tropical countries, where the remains of antediluvian animals, 
accumulated in caves in layers ten to thirty feet deep, have undergone 
nitrification and formed nitrate soils, which principally contain the 
nitrates of potassium, calcium, and magnesium. 

To a certain extent it may be compared with some localities in India 
and Ceylon, where the walls of caves filled with bat guano gradually 
become incrustated with nitre. 

A much more exact comparison, however, is offered by the artificial 
manufacturing of saltpetre as it was formerly carried out in Southern 
Europe. In the so-called saltpetre-gardens animal refuse and waste- 
products were spread over soil mixed with lime, and thus exposed to 
the nitrifying agents. The first product of this operation was nitrate 
of calcium, which was decomposed into nitrate of potassium by the 
addition of pearlash—processes almost identical with those described 
above. 

But this natural chemical factory not only produces the crude 


* Composition of a sample of nitrate-soil : 


Potassic nitrate ...  —.... soa SRR} Organic matter ... soy MOSK 
Calcic nitrate... sot Bean pe eeeAs) Insoluble in water after a} 34-1] 
Magnesic nitrate Br pee elt a: (oxide of iron, rae Be 

Calcic sulphate ... she ee ESO Moisture ... eels 9 


Sodic chloride ... ee eh 14 Not Gene nee ae 2°18 
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substance : it purifies and refines it also by recrystallization, until it 
sometimes produces an article as pure as any made by a chemist. 

It may appear somewhat strange that the little rock rabbit should 
have been capable of supplying the raw material for such quantities of 
nitrates and nitrate-bearing soil as occur in these mountains. 

The conditions for the formation of nitrates exist in almost all our 
mountains, not excepting those of the Peninsula. In caves that are 
inhabited by rock rabbits, the nitrification of their refuse is proceeding, 
especially in summer, on Table Mountain as well as in the Karroo and 
on the banks of the Orange River. But the nitrates cannot accumulate 
here, because every winter washes away what was formed during the 
summer. Hence, it is not surprising that samples of such soil from 
Table Mountain usually do not contain more than 4 per cent. of nitrates 
of calcium and potassium. 

In those dry regions, however, the climate allows the accumulation of 
the feces of the rock rabbits from year to year, from century to century, 
from thousands to thousands of years, just as it favoured the preserva- 
tion of the guano on the islands along our western coast. And all this 
time the nitrification, the lixiviation, the crystallization and recrystal- 
lization, went on, until cliffs hundreds of yards long were saturated 
with nitrates, and thousands of tons of nitrate-bearing débris had 
accumulated under their shelter. 
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MINUTES OF PROCEEDINGS. 


Ordinary Monthly Meeting. 


Tuurspay, Aucust 28, 1890. 


Mr. L. Perincury, F.E.S., Presipent, In THE CHAIR. 


Mr. Wilson Moore, F.G.S., was duly elected an Ordinary Member 


of the Society. 
The undermentioned donations were announced and the thanks of 
the Society voted to the donors : 
Victorian Year Book, 1888-9, Vol. IT. 
Proceedings of the Canadian Institute, Toronto, Vol. VILI., Dinos 
Bulletin de la Société Impériale des Naturalistes de Moscou, 
1869, No. 4. 
Feuille des Jeunes Naturalistes, Nos. 236, 237. 
Boletin Mensual (Central Observatory of Mexico), Vol. II., Nos. 
4—9, 
Records of the Australian Museum, Vol. I., No. 2. 
Transactions and Proceedings and Report of the Royal Society 
of S. Australia, Vol. XII. 
Report of the British Association, 1889. 


The President then delivered the Annual Address which had been 
postponed from the Annual General Meeting. 

At the conclusion the members present accorded the President a 
hearty vote of thanks for his valuable and interesting paper. 


Ordinary Monthly Meeting. 
WEDNESDAY, JANUARY 28, 1891. 


Mr. L. Perineuvey, F.E.S., PRESIDENT, IN THE CHAIR, 


The undermentioned presents were announced and the thanks of 
the Society voted to the donors : 
Records of the Australian Museum, Vol. I., No. 3. 
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Bulletin de la Société Impériale des Naturalistes de Moscou, 
1890, Nos. 1—4. 

Boletin de la Academia Nacional de Ciencias en Cordoba, Vol. X., 
part 3. 

Prodromus of the Zoology of Victoria, Decade XX. 

Jabrbiicher der K. K. Central Anstalt fiir Meteorologie und 
Erdmagnetismus, 1888. 

Feuille des Jeunes Naturalistes, Nos. 238, 239. 

Feuille des Jeunes Naturalistes, Catalogue de la Bibliotheque, 
part 9. 

California State Mining Bureau—Ninth Annual Report of the 
State Mineralogist for year ending 1889, Dec. 1. 

Memoirs and Proceedings of the Manchester Literary and 
Philosophical Society, Fourth Series, Vol. ILI. 


A circular from the British Association was read asking for 
co-operation in photographing meteorological phenomena. Thesecretary 
was directed to communicate the circular to the Photographic Club. 

The Rev. G. H. R. Fisk read a letter from Dr. Giinther reporting 
the safe arrival at the Zoological Gardens, London, of two fine 
specimens of the Robben Island snake. Dr. Giinther also requested 
to be supplied, for the purposes of identification, with (1) a brown 
snake with thirty-one scales from Robben Island, and (2) two young 
black snakes. Mr. Fisk requested members to assist him in obtaining 
these specimens. 

Mr. Trimen exhibited seventeen specimens of the larva of a 
-coleopterous insect, all of which bore a conspicuous parasitic fungus 
of the genus Torrubia, Tulasne, belonging to the group Spheriacei, 
and made the following remarks in connection with them. ‘ These 
had been collected near Klerksdorp, Transvaal, by Mr. E. G. 
Alston, jun., whose attention to the subject had been awakened by 
a notice in the “Scientific American” of September last, on the 
well-known and striking species, Spheria (Torrubia) Robertsii, 
which is parasitic on the caterpillars of a very large moth (Charagia 
virescens (Doubl.) in New Zealand. Mr. Alston, who has for long 
been a most assiduous collector and observer of South-African forms 
of life, set to work to look for some similar parasitic fungus in the 
Transvaal veldt, and, strange to say, was soon rewarded by the 
discovery of a single specimen (one of those which I exhibit this 
evening) which he forwarded to me. On my notifying its safe 
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<receipt, and the interesting nature’ of the discovery, he responded 
(on November 12th) by sending twenty-six examples. 

Mr. Alston reports that the fungi in question are found with the 
expanded and variously-shaped terminal spore-bead projecting from 
the surface of the ground—sometimes as much as # inch, and that 
he found the best way to discover them was at every few paces to 
squat down, when they were much more readily seen. Though he 
found most specimensin ground among Thorn-trees (Acacia), some 
were found at a distance from any trees. 

The larva attached in this case is to all appearance that of a 
Heteromerous (Tenebrionid) beetle, and Mr. Péringuey thinks it 
probably one of the extensive genus Psummodes. The fungus in 
every instance springs from the anterior extremity of the larva, and 
almost always from the under surface of the head and first thoracic 
-segment ; sometimes the head is almost free while the second thoracic 
segment is occupied. 

Like so many grubs of beetles, the kind under notice lives under- 
-ground, and is in all probability (like the caterpillar of the New 
Zealand moth above mentioned) an eater of the roots of plants. As 
long ago as 1838, Prof. Westwood exhibited to the Entomological 
Society of London a large beetle larva, of the Lamellicorn group, 
‘from South America ; andin his figure of it (Trans. Ent. Soc., pl. 
VI., f—6) I find that the fungus—apparently a damaged Torrub 
-—attached to it, to which he called attention, springs from the under 
surface of the thoracic segments as in Mr. Alston’s examples. The 
Lamellicorn beetles—of which the common cockchafer or ‘“‘ May-Bug” 
is a familiar type—are also subterranean feeders in the larval state ; 
-and so are the Cicade, of the order Uomoptera, on the larve of 
which, in Mexico and Brazil, a species of Yorrubia has been found 

- Perfect insects are, however, subject to attack; wasps, ants, and 
moths, in various parts of the world, having occurred with fungi 
of the same genus attached to them. 

There seems to be still some doubt whether the Torrubia attaches 
itself toa living insect and occasions the death of the latter, or is 
-only developed on an insect already dead. In the case, however, 
of an American wasp on record, it seems pretty certain that the 
fungus-bearing insect was observed to be still alive though moribund ; 
_and probably most of us have noticed horse-flies dying from the attacks 
-of a humbler form of fungus, Sporendonema musce, Fries, which occu= 
ies the body and eventually covers it with a mnute white mould. 

B2 
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There is very considerable variety in this Torrubia, not only as 
regards length and thickness but also in shape, some examples being: 
only slightly curved or bent, while others are more or less twisted 
and contorted. The expanded extremity, which is the fructification 
of the fungus, is of most variable form, from a very elongate club to- 
a short and blunt one, and thence presenting gradations to the exact 


_shape of a fig, sometimes with a cup-like depression on the summit. - 


In four cases the extremity is forked into two quite distinct heads 
of fructification, while in three others there are two completely 
separate specimens of the fungus attached near each other on the 
thorax of the grub. 

Accompanying this Torrubia attached to the beetle larva, Mr. - 
Alston found a manure-inhabiting fungus of very similar aspect (of 
which specimens are exhibited), and he suggests that the latter may 
possibly be another form of the same plant that attacks the grubs. 

Most parts of the world have yielded Yorrubza parasitic or insects, 
but I am not aware of any case previously recorded from South 
Africa. Indeed, the only notice of one in any part of Africa that 
I happen to have seen is the instance of a wasp inhabiting Senegal, 
mentioned by Mr. M. C. Cooke (Fungi, ete., p. 218—1875).” 

Mr. Péringuey exhibited specimen of a wasp killed in the act of 
paralysing a large spider and taking it to its burrow, as an illustration 
of his Presidential address delivered 1890, August 28. 

The Secretary read Mr. H. C. Schunke’s paper on “The Physical - 
Geography and Ethnology of the Transkeian Territories.” 

A vote of thanks to Mr. Schunke closed the proceedings. 


Ordinary Monthly Meeting. 


WEDNESDAY, FEBRUARY 25, 1891. 
Mr. Prerincuty, F.E.S., PRESIDENT, IN THE CHarR. 


Mr. Wilson Moore exhibited some specimens of gold quartz from the 
neighbourhood of Pietersburg, Transvaal. The gold was visible in 
very large lamellae. 

The Rev. G. H. R. Fisk read a letter from the Secretary of the 
Zoological Society of London asking that some Mantichora, alive, 


might be sent for the insect house in the Zoological Gardens. 


The President read some notes on migratory locusts at the ‘Cape, and 
enlarged on the importance of parasitic insects in checking their number.. 
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Mr. C. Wilson Moore read his notes on “ Geology and Mineralogy 


-of the Transvaal.” 
The meeting closed with the usual vote of thanks. 


Ordinary Monthly Meeting. 


WEDNESDAY, APRIL 29, 1891, 
Mr. L. Perinevty, F.E.S., PRESIDENT, IN THE CHAIR. 


The undermentioned presents were announced and the thanks of 
«the society voted to the donors?: 
Catalogue of Amherst College, 1821-90, 1890-91. 
The Anthropometric Manual of Amherst College, 1887. 
The Need of Anthropometry and how to make it available. 
Report of Twenty Years’ Experience in the Department of 
Physical Education and Hygiéne in Amherst College. 
Opening of Walker Hall, Amherst College. 
Physical Training Conference, Boston, 1889. 
American Telescopes (Encyclopedia Brittannica). 
Instructions for Observing the Total Eclipse of the Sun, 1889 
January 1. 
Telescopic Search for the Trans-Neptunian Planet. 
Preliminary Account of a Speculative and Practical Search for a 
Trans-Neptunian Planet. 
Modern Eclipse Problems. 
Preliminary Report (unofficial) on Total Solar Eclipse of 1887. 
‘On Observations of the Eclipse of 1887 August 18, in connection 
with the Electric Telegraph. 
Report on Total Solar Eclipse of 1878 July 29. 
U.S. Eclipse Expedition, 1889,—Bulletin No. 18—Terrestrial 
Magnetism. 
The Lick Observatory. 
First Quinquennial Report of the Director of Amherst College 
Observatory, 1881-85. 
Observations of the Transit of Mercury, 1878 May 5-6. 
On an Attachment for Equatorial Mountings to facilitate 
Sweeping in R.A. 
An Account of the Observations of the Transit of Venus, 1882, 
made at the Lick Observatory by D. P. Todd. 
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The Solar Parallax as derived from the American Photographs of © 
the Transit of Venus, 1874. 

The President exhibited a very heavy knob-kerrie, of iron wood, . 
chipped or ornamented by stone implements. This is stated to have 
been found under 7 ft. of bat guano in a cave near Montagu. It - 
belongs to the South-African Museum. 

The President then gave an account of a journey to the Eastern 
Province, where he had proceeded to investigate a disease among 
orange-trees, which, however, was not due to any insect agency. He 
at the same time ascertained the beneficial effects of a lady-bird 
beetle, Fodalia Icerye preying on the Australian bug, Icerya 
Purchasi, so destructive to the orange and lemon trees. A lady-bird 
from Australia, Vedalia cardinalis, had after great many difficulties 
been introduced into California, and had almost exterminated - 
the Australian bug there in an inconceivably short time. In the 
Eastern Province, thanks to Rodalia Iceryze, the Australian bug has 
become practically harmless. He contended that this useful auxiliary ~ 
was not a native of South Africa, but bad probably been introduced - 
here, perhaps at the same time as the bug itself. He was- 
endeavouring to breed Rodalia at StellenboscL, but this lady-bird was 
itself working its way to the Western Province. 

The President also exhibited a section of the trunk of a healthy 
orange-tree attacked by insects. Specimens of these insects were - 
exhibited. He thought they might be got rid of by fumes of sulphur... 

Prof. MacOwan gave a very interesting and exhaustive account of | 
some of the causes why orange-trees died, and suggested remedies in: 


metliods of planting and irrigation. 


Ordinary Monthly Meeting. 
WepneEspay, May 27, 1891. 
Mr. L. Pertevey, F.E.S., PResIpENT, IN THE CHAIR. 


Mr. D. Hutcheon, Colonial Veterinary Surgeon, was duly elected’ 
an Ordinary Member of the Society. 
The undermentioned presents were announced and the thanks of 
the Society voted to the donors : 
Von der Capstadt ins Land der Machukulumbwe, . by Dr.- 
Holub, Vols. I. and II. 
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Records of the Australian Museum, Sydney, Vol. I., Nos. 5 and 6. 

Report of the Trustees of the Australian Museum for 1889. 

Victorian Year Book, 1889-90, Vol. I. 

Transactions of the Canadian Institute, Vol. I., part 1. 

Meteorological Observations made at Adelaide Observatory, 1883 
and 1888. 

Rainfall in S. Australia and Northern Territory during 1887. 

Report on the Telegraphic Determination of Australian Longitudes. 

Dictionary of the Language of the Micmac Indians, by Rev. S. T. 


Rand. 

Results of Meteorological Observations made in N.S. Wales, 
1888, 

Results of Rain and River Observations made in N.S. Wales, 
1889. 


Proceedings of the Royal Physical Society, Edinburgh, Sessions. 
1888-9, 1889-90. 

Memoirs and Proceedings of the Manchester Literary and 
Philosophical Society, Vol. IV., 1, 2, 3. 

Catalogue of Canadian Plants, Part V., Acroglus. 

List of Canadian Hepaticas. 

Proceedings of the American Philosophical Society, Nos. 131-3. 

The American Anthropologist, Vol. III., No. 3. 


Journal of the Cincinnati Society of Natural History, Vol. XIII, 


No. 2. 

Feuille des Jeunes Naturalistes, Nos. 240-7. 

Feuille des Jeunes Naturalistes, Catalogue de la Bibliothéque, 
Nos. 10, 11. 

Ninth Annual Report of the Eastern Province Naturalists’ Society, 
Port Elizabeth, 1890. 

Hints on the Conservation and Cultivation of Wattles (Department 
of Public Instruction, Sydney). 

Revista Argentina de Historia Natural, Vol. I, pts. 1, 2. 


Tablas Psycrométricas Calculadas para la Altura de México. 


Sitzungsberichte der Kaiserlichen Akademie der Wissenschaften 
Mathematisch Naturwissenschaftliche Classe, 1889, Nos. 
4-10, 1890, Nos. 1-3. 

Le Musée de La Plata—Rapide coup d’oil sur sa fondation et son 
developpement. 

Le Musée de La Plata—Esploracion Arqueologica de la Provincia. 
Catamarca, 
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The President exhibited two specimens from the Zimbabye Ruins 
curiously worked in stone. Also a sample of galena ore from near 
Port Elizabeth, which assayed 10 oz. of silver to the ton. 

Dr. Kitching sent for exhibition a large stone in the shape of an 
ellipsoid (major axis about 18 inches) perfectly smooth and symme-— 
trical. It was found complete and encrusted with oysters 14 feet 
below the surface of the sand at Elsje’s Bay during formation of the 
Simon’s Town Railway. 

Dr. Atherstone thought it resembled a stone seen by him and 
described to him by an old Kaffir as having been used as a hammer or 
anvil to fashion their assegais. 

Mr. Finlay read a note of some results of recent researches into the 
motions of stars in the line of sight. 


Ordinary Monthly Meeting. 
THURSDAY, JULY 9, 1891. 
Mr. L. Perincuety, F.E.S., PRESIDENT, IN THE CHAIR. 


The Secretary read Mr. Schunke’s paper on the “ Orography and 


Climatic Condition of South-Eastern Africa, and on the Migration of 
Natives.” 


The paper was illustrated by a map shewing the position of the 
Mashonaland plateau. 


Several questions were asked by. members present, to which Mr. 
Schunke replied. 

Mr. Péringuey was of opinion that Europeans would never be able 
to live in the higher parts of the South African plateau—fever would 
be rife from the lowlands on each side. 

The thanks of the Society were voted to Mr. Schunke. 


Ordinary Monthly Meeting. 
WEDNESDAY, JULY 29, 1891. 


Mr. W. H. Fintay, M.A., F.R.A.S., VickE-PRESIDENT, IN THE CHAIR. 


The undermentioned presents were announced and the thanks of the 
Society voted to the donors: 


Feuille des Jeunes Naturalistes, No. 248. 
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Jahrbiicher der K. K. Central Anstalt fur Meteorologie und 
Erdmagnetismus, 1889. 
Bulletin dela Société Imperiale des Naturalistes de Moscou, 
1890, No. 4. 
Memorias de la Sociedad Cientifica “ Antonio Alzate,” Tome II1., 
9 and 10. 
Mr. A. Liebmann then read a short note on ‘ Matabeleland and 
Mashonaland—Facts and Figures ”—a reply to Mr. Schunke in which 
he endeavoured to shew from the published accounts of travellers that 
Mr. Schunke was in error in stating that the Mashonaland plateau was 
‘small in extent and likely to prove unhealthy for European settlers. 
Mr. Schunke replied to Mr. Liebmann’s strictures and maintained 
‘the accuracy of his statements and deductions. 
Mr. Liebmann also read a paper on “ Australia and South Africa, 
Similitudes and Contrasts.” 
There was not time for any discussion on this paper and after 
the Society’s thanks had been voted to Mr. Liebmann for his papers 


the meeting adjourned. 


Annual General Meeting. 
WeEpNEspAy, AucustT 26, 1891. 
Mr. L. Perineuty, F.E.S., PRESIDENT, IN THE CHAIR. 


The reports of the Secretary and Treasurer were read and adopted. 
The members present proceeded to the election of a President and 
«Council for the ensuing year with the following result :— 
President : Pror. F. Guturiz, LL.B. 
Council: J. H. M. Beck, M.D. 
H. Bouus, F.L.S. 
Rev. G. H. R. Fisk, C.M.Z.S. 
W.H. Finuay, M.A., F.R.A.S. 
Davip Git, LL.D., F.R.S. 
R. Martotu, Ph.D., M.A. 
P. MacOwany, B.A., F.L.S., F.H.S. 
L. PEeRincuey, F.Ent.S. 
Hon. C. A. Smitu, M.A. 
R. Trimen, F.R.S., I°.L.8., F.Z.S8. 


The President then delivered the Annual Address, at the conclusion 
of which the thanks of the meeting were voted to him. 


- 


28 Minutes of Proceedings. 
Ordinary Monthly Meeting. 
WEDNESDAY, AuGcusT 26, 1891. 


Mr. L. PerincueEy, F.E.S., In THE CHAIR. 


Dr. Gill gave a most interesting account of the recent meeting o 
the Committee of the Astro-Photographic Conference held in Paris 
prefacing his remarks with a brief history of the events which led up- 
to it. 

Dr. Gill’s remarks were listened to with great interest, and at the- 
conclusion a hearty vote of thanks was accorded to him. 


Special Emergency Meeting. 
WEDNESDAY, SEPTEMBER 30, 1891. 
Me. L. PERINGUEY, F.E.S., IN THE CHAIR. 


It was moved by Mr. Péringuey as an unopposed motion that 
this meeting be considered a continuation of the Annual Meeting— 
agreed to. | 

The meeting then proceeded to the election of a President with the 
result that Dr. Gill was duly elected. 


REPORT OF THE PROCEEDINGS OF THE SOUTH 
AFRICAN PHILOSOPHICAL SOCIETY. 


DurinGc THE YEAR EnpinG 31st Jury, 1891. 


1. Since the last Annual General Meeting seven Ordinary Meetings 
have been held. The average attendance of members has been eight 
and of visitors four, niaking an average total of twelve. 


2. At the Ordinary Meetings five papers have been read on the 


subjects Astronomy, Entomology, and Geography. Notes and com-- 
munications on a variety of subjects have also been brought before. 


the Society ; brief accounts of these will be found in the Notes of 
Proceedings. 

3. A large number of presents of books has been received during 
the past year. A list of these will be published in the Proceedings of 
the Society. 


4, During the year two Ordinary Members have been elected and. 


eleven have resigned. The name of one Member has been removed 
from the list for non-payment of his subscriptions. The total number 
of Ordinary Members is sixty-nine. 

5. Volume VI. of the Society’s Transactions has been distributed 
to Members. 


W. H. FINLAY, 
General Secratary 
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ANNUAL ADDRESS TO THE MEMBERS 


OF THE SOUTH AFRICAN PHILOSOPHICAL SOCIETY, 


On THE 26TH. August, 1891, 


By THE PRESIDENT, L. Prerincury, F.Z.S., F.E.S. 
) y) 


Ir has become customary for the President of the Philosophical 
Socicty to review at the end of his second year of office the work 
effected or attempted by his co-workers of the Society and to make 
remarks thereon, I shall therefore follow in the footsteps of my 
predecessors. 

The number of papers read during my term of office is not perhaps 
very large, their importance however is great because they are 
original. 

Most important perhaps among them has been the delightful 
account by Professor Seeley of his tour through the Colony in search 
of fossils. 

You may have had the pleasure of seeing in one of the English 
illustrated papers a reproduction of a mounted specimen of that 
extraordinary once-upon-a-time denizen of South Africa, ‘‘ Pariasaurus 
Bainii, ” a fossil skeleton of a gigantic salamander-like reptile forming 
a link to the Mammalia, and brought by Prof. Seeley from the Fraser- 
burg District. This skeleton, all entire, was exhibited at one of 
_the last conversaziones of the Royal Society. 


Many among you will also remember the fond hopes then enter- 


tained that the services of so eminent a man of science were to be 
secured for the Colony in connection with the establishment of a 
Geological Survey. Professor Seeley, however, was not to come 
back to us and do his own grand share of the scientific work still 
awaiting investigation in this country. Meanwhile in the districts 
of Fraserburg and Barkly West Dycinodont remains are burnt for 
lime-making. 

Professor Cleveland Abbe, of the U.S. Signal Service Weather 


Bureau, has delivered us an address on the Modern Weather Service, 


sa a A ory 
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and in a very impressive way has shown us what sub-stratum of 
practicalness underlies the common run of thought of the United 
States citizens. 

Mr. F. C. Selous has exhibited a map of Zambesia and given 
before a large audience a very graphic narrative of the condition of 
the country and its inhabitants. He also narrated some of his hunting 
-adventures. 

Dr. Marloth has contributed a paper on some adaptations of South 
African plants to the climate, which has, Iam sure, been thoroughly 
appreciated by all readers of our Transactions. 

Dr. Sehénland has also contributed a paper, with illustration, on 
a plant Cyphia volubilis. The importance of this paper with regard 
to classification is great and will considerably enhance the scientific 
~value of our Transactions. 

To Mr. H. C. Schunke we are indebted for two papers : 


One on the Physical Geography and Ethnology of the Trans- 
keian Territories. 


One on the Orography and Climatic Condition of South-East 
Africa. 


The originality of the author’s views regarding the retrograde 
movement of natives now occupying the Transkei has not doubtless 
failed to attract your attention. 

This paper, however, touching “en passant ” on some very delicate 
political points, an attempt was made by Mr. Liebmann to raise a 
-controversial debate on the premises offered by Mr. Schunke—premises 
‘based on technical observations. 

Mr. Liebmann has also contributed a paper on Australia and South 
Africa, Similitudes and Contrasts. 

Last, but not least, we have had from our Vice-President an 
-account of some results of recent researches into the motions of 
stars in the line of sight. 

When to these papers, most of which are already printed and in 
-your hands, are added (1st) a short technical paper describing some 
South African Eumolpid beetles by my friend Mons. Lefévre and 
(2nd) my presidential address, the list of productions is closed. This 
list is very short. 

It is only fair however to add, and this is somewhat comforting, 
-that the exhibits and notes shown or read respectively have been 
numerous, varied and some of them very important—in fact many 
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of these notes were papers in themselves, most noticeable among them 
shave been Mr. T. Stewart’s note on an example of Denudation and 
Weathering, Mr. R. Trimen’s remarks on the Death’s Head Moth, 
Mr. Wilson Moore’s notes on the Geology and Mineralogy of the 
Transvaal, Professor McOwan’s interesting and exhaustive account 
of some causes why orange-trees died and, perhaps, my own notes 
on Migratory Locusts at the Cape. 

The number of members which in July 1889 amounted to seventy- 
-six had dwindled to sixty-nine in July 1891. This is of course to 
be regretted. Of the first number eighteen resigned, eight were struck 
off for non-payment of subscriptions and one died, while twenty new 
members have been elected during that period. 

It is with sincere regret that I state that I have not been able, 
owing to his absence, to communicate with and obtain from our 
colleague Mr. Stewart, an obituary notice of the late Mr. Gamble, 
-one of the former Presidents of our Society. 

Many of us.will surely remember how courteous, obliging, always 
ready in his quiet unassuming manner to help any new-comer in 
the demesne of science, was the late Mr. Gamble. Ever anxious to 
promote and help investigations of a true scientific character, dis- 
_dainful of attacks made against his scientific qualifications—“ was 
he not an expert,” he left us to assume an office of larger responsi- 
bility in a country where at all events merit is sufficiently appreciated 
_as to shelter a man’s reputation against these petty venomous attacks 
which seem, here, alas, to be the order of the day. 

Our financial situation is a good one. Not too prosperous, perhaps, 
-but still a sound one, as you may have gathered from the Report of 
-our Treasurer. You must be made aware that your Council have 
decided that the subscription of members residing at more than thirty 
miles from Cape Town was to be reduced to one pound sterling per 
annum, as they have but seldom the opportunity of attending our 
‘monthly meetings. . , 

I trust that it will not be thought quite out of place if, in summa- 
rising the work done by the members of our Society during the last 
two years, | express my candid opinion that more should have been 
achieved. 

Unlike my predecessors, I shall not make mention of what could 
‘be done here in the scientific demesne; we are, all of us, but too 
much aware of it. 


Let me remind you however that nothing new—I mean absolutely 


XVi President's Address. [ Aug. 26, 1891.. 


scientifically new—has yet come out of South Africa. We have 
always followed, more or less perhaps, but, any way followed, in tracks 
already beaten. Now this is not what it should be. 

But if you think that my aspirations are of too high a grade, then 
I shall only quote from the address given ky our first President the 
late Sir Bartle Frere : 

‘“‘ Meanwhile, let us aspire to make this Society the centre which 
shall draw together in one focus the labours of all lovers of true 
science, and to which all searchers for truth and sound knowledge in 
all parts of South Africa may look for aid to prosecute: their studies 
and researches.” 

Let that be our motto, let us all strive to act up to it and then, 
I doubt not, that in time to come we will also have among us 
investigators whose original discoveries when published in our 
Transactions will tend to make our Society what not only I, but 
also all of you wish it to be, z.e., a scientific Society which, without 
perhaps aspiring to equal or be considered on par with the older 
societies of England and the Continent will become a Chartered 
Society, certainly second to no other Colonial Societies, be they 
Indian, Canadian or Australian. 


LIST OF ORDINARY MEMBERS 


OF THE 


Paul Afyigan Phitosophiqn! Society. 


JRL LSS. 


Abercromby, A., M.D. 
Amphlett, G. T. 
Anderson, T. J. 
Andrew, D. C.. 
Andrews, J. 
Arderne, H. M. 
Atherstone, Hon W.G., M.D., M.L.C. 
Atkinson, Rev. C. T. 
*Beck, J. H M., M.D. 
Bodkin, A. A., M.A. 
Boettger, G. 
*Bolus, H., F.L.S. 
Buchanan, EH. J., Hon. Justice 
Cochrane, C. 
De Villiers, Sir J. H., K.C.M.G., C.J. 
Dodds, W. J., M.B. 
Katon, C. R. 
Ebden, Hon. A., M.L.C. 
Fairbridge, C. A. 
Fairbridge, W. G. 
Faure, Rev. D. P. 
* Wisk, Rev. Gu. H. R., C.M.Z.S. 
4¥Winlay,W. H., M.A., F.R.A.S. 


General Secretary. 


Foot, Rev. H. M., LL.B. 
Fuller, T. E., M.L.A. 

Giddy, R. W.S., B.A. 
*Gill, David, LL.D. F.RS., F.R.ASS. 
Grier, W. M., M. Inst. C.H. 
*Guthrie, F. LU.B., 

Herman, C. L., M.B. 

Howard, R. N., M.R.C.S., Eng. 
Hutcheon, D. 

Innes, Hon. J. R., Q.C., M.L.A. 
Juta, H. H., B.A. 

Lewis, F 8., M.A. 


Liebmann, J. A. 

Lightfoot, Ven. Archdeacon,§B.D. 

Lindley, J. B., M.A., ‘LL.B. 
*Marloth, R., Ph.D., M.A. 
*MacOwan, Prof.,?B.A., F.L.S., F.H.S. 

Mair, A. 

Marchand, Rev. B. P., B.A. 

Marquard, L. 

Maskew, F. 

Merriman, Hon. J. X., M.L.A. 

Moore, C. W., F.G.S. 

Murphy, W. J. 


*Péringuey, L., M.1 Ent. Soc.Lond..F.ZS 
President. 


Robinson, Miss L. A. 
Ryan, P. 
St. Leger, F. Y., B.A. 
Saunders, J. 
Sauer, Hon. J. W., M.L.A. 
Sawerthal, H. 
Southey, Hon. Sir R., C.M.G. 
Schonland, 8. Ph.D., M.A. 
Silberbauer, C. F. 
Silberbauer, J. C. 

*Smith, Hon. C. Abercrombie, M.A., 


Treasurer.. 


Stegmann, Rev. G. W. 
Stewart, T., F.G.S., M. Min. Soe. 
Struben, H. W. 
Trill, G. 

*Trimen, R., F.R.S., F.LS., F.Z.S 
Vyvyan, Rev. R. BR. 
Warton, Major T. G., F.G.S. 
Waterston, Miss J., M.D. 
Webb, W. T. 
Wiener. L., M.L.A. 


Those marked * are the present Members of the Council. 
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Ordinary Monthly Meeting. 
WEDNESDAY, SEPTEMBER 380, 1891. 
Mr. D. Git, LL.D., F.R.S., PRESIDENT, IN THE CHAIR. 


The undermentioned presents were announced and the thanks of 
the Society voted to the donors : 

Sitzungsberichte der Kaiserlichen Akademie der Wissenschaften. 
Mathematisch-Naturwissenschaftliche Classe. Vols. XCIII 
—XCVIII. 

Denkschriften~ der Kaiserlichen Akademie der Wissenschaften. 
Mathematisch Naturwissenschaftliche Classe. Funfundfunf- 
zigster Band. 

Bulletin of the U.S. National Museum, No. 38. 

Proceedings of the U.S. National Museum, Vol. 12, 1889. 

Smithsonian Report of the U.S. National Museum, 1888. 

Smithsonian Report, 1888. 

Smithsonian Report, 1889. 

The American Anthropologist, Vol. III., No. 4, Vol. 1V., Nos. 
1 and 2. . 

Proceedings of the American Philosophical Society, No. 134. 

Journal of the Cincinnati Society of Natural History, Vol. XIIL., 
Nos, 3—4. 

Occasional Papers of the California Academy of Sciences. 

A Revision of the South American Nematognathi or Cat- 
Fishes. 
Land Birds of the Pacific District. 

Archivos de Museu Nacional de Rio de Janeiro, Vols. VI., VII. 

Le Muséum National de Rio de Janeiro et son influence sur les 
Sciences Naturelles au Brésil. 

Mr. Garwood Alston exhibited a specimen of carbonaceous matter 
an basaltic rock—a rare occurrence in geology—from Louriesfontein in 
Calvinia. The greatest width of the seam was eight inches. 

He also exhibited photographs of hard nodules in Karoo shale. 

Dr. Marloth said that similar carbonaceous matter was found in 
some other parts of the Colony, but that it would be necessary to 
inspect the surroundings before expressing any opinion about the 
“specimen. 

Mr. Garwood Alston also exhibited photographs of a furrow or 
canal, the construction of which he had been superintending, nine 
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mmiles long, 28 feet wide, to carry 4 feet of water, carrying 100 
‘million gallons per day, to increase, from storm water, the supply of 
water to Van Wyk’s Vlei. He also gave an account of the circum- 
stances of the Vlei, its extent, depth, the amount of water in it, and 
-the extent of land under cultivation in various years. 

The thanks of the Society were voted to Mr. Garwood Alston. 

Mr. R. Trimen exhibited (on behalf of the Rev. G. H. R. Fisk) 

some specimens of the so-called “Jumping Eggs,” obtained from the 
leaves of the common “ Taai-bosch” (hus-spec). These little white 
- sacs contain a fat whitish larva (which may be either coleopterous 
-or hymenopterous) which, by jerking its curved caudal extremity 
against the side of the tough thin tegument of the sac literally 
“jumps in and with its sac with some force for a distance consider- 
vable in comparison with its size. The white sac lies firmly invested 
‘by the lower and upper membranes of the leaf, and, in nature, it does 
not appear that the jumping (so energetically indulged in when 
zartificial removal of the sac takes place) can ever occur. 

Mr. Trimen remarked that when taken out of the sac, the larva, 
‘though unable to jump, passed its time in perpetually flicking and 
jerking its tail He and Mr. Péringuey and several other persons 
had tried to rear the perfect insect from this larva, but without 
success. 

Prof. MacOwan exhibited Vermorel’s Knapsack Spraying Pump 
for the distribution of Insecticides. 

Mr. Péringuey said that although the mechanical means necessary 
‘to produce the requisite pressure for the jet had been found not to 
act well, still the pump was much used by viticulturists in France. 

Mr. Péringuey then read a short note on a Dipterous fly that attacks 
-human beings, exhibiting a specimen of the insect from Natal sent 
by Col. J. H. Bowker. | 


Ordinary Monthly Meeting. 
WEDNESDAY, OcTOBER 28, 1891. 


Mr. L. Pertncutry, F.E.S., Vick-PRESIDENT, IN THE CHAIR. 


* The undermentioned presents were announced and the thanks of 
the Society voted to the donors : 


Victorian Year Book for 1889-90, Vol. II. 
C2 
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Memoirs and Proceedings of the Manchester Literary and 
Philosophical Society, Vol. IV., Nos. 4—S. 
Journal of the Manchester Geographical Society, Vol. VI., Nos. — 
1—38. 
Handbook of Cardiff and District, prepared for the use of the 
British Association. 

The Secretary read Mr. Alex. Roberts’ paper on “ Variable Star 
Okserving, and Results of some Observations made at Lovedale, . 
South Africa.” | 

Mr. H. Bolus exhibited two living orchids—one, Disa uncinata, - 
Bolus, which had been found by the Collector of the Botanic Gardens ~ 
on the western slopes of Table Mountain near Houts Bay, had not © 
before been recorded from the Cape Peninsula. ‘The other was a 
new species of Disa of the group Monadenia, No. 7,104 in Herb. 
Bolus, which had been found by Mr. A. Bolus in recently burnt off 
veldt on the Kenilworth Race-course. These two finds brought 
up the total number of species of Orchids recorded on the Cape 
Peninsula to 109. 

Mr. Trimen and the Rev. Pettman (a visitor) made some remarks 
upon the fly which was exhibited by Mr. Péringuey at the last 
meeting. This insect, which had been sent down from Natal by 
Col. Bowker, had the disagreeable habit of laying its eggs under- 
the skin of human beings. 

Mr. Pettman related his experiences of the insect, some members: 
of his family having been attacked by it. 

Mr. Péringuey having replied, 

Mr. Garwood Alston read a paper on Van Wyk’s Vlei. 

Mr. Schunke spoke of the necessity for accurate surveys being: 
made, with a view to conserving the waters of the Orange and Vaal 
Rivers. He thought this was a subject which should be taken up, 
and that the money necessary would be well spent. 

The meeting then closed with the usual vote of thanks. 


Ordinary Monthly Meeting. 
WerpneEspay, NOVEMBER 25, 1891. 
Mr. D. Git1, LL.D., F.R.S., PrEsmpENT, IN THE CHAIR. 


The undermentioned: gentlemen were ballotted for and duly elected 
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“Ordinary Members of the Society. Mr. J. HH. Brady,, M.A., Dr. 
CG. T. Wood, M.Inst.C.E., Mr. R. H. Hammersley-Heenan, M.Inst.C.E. 
Mr. R. Trimen exhibited some living specimens of both sexes of the 
remarkable South African orthopterous insect, Cystocelia sex-guttuta 
(Thumberg), received at the Museum from Dr. Schonland, Curator of 
the Albany Museum at Grabam’s Town. 

He called attention to the well-known extreme disparity in form 
between the sexes exhibited by the insects of this genus and of the 
closely-allied genus Pneumora, the male having an inflated, semi- 
transparent, bladder-like abdomen, while that part of the body in the 
female is of the ordinary compact, laterally-compressed, elongate, but 
massive form general in the larger kinds of locusts of the family 
Acridide. The males of those two genera have, as Darwin remarks 
(“ Descent of Man,” 1, p. 357), been more profoundly modified for the 
sake of stridulation than any other orthopterous insect ; for the whole 
body has been converted into a musical instrument, being distended 
with air, like a great pellucid bladder, so as to increase the resonance. 

In most of the musical males of crickets, locusts, and grasshoppers, 
stridulation is produced by friction together of the prominent ribbed or 
toothed veins of the wing-covers, or by tae rubbing of the toothed 
inner surface of the femur of the hind-leg against those veins, but in 
Cystocelia and Pneumora the sound is caused by the friction of the 
same surface of the much reduced hind-leg along a sharply-ribbed or 
tuberculated curved ridge prominent on each side of the inflated 
abdomen, on the second segment. Species of this curious group are 

met with throughout Sonth Africa,—three or four being found in the 
neighbourhood of Cape Town,-—but the insect exhibited, C. sex- 
_ guttata, is by far the largest known species. Apart from the extra- 
ordinary disparity in the abdominal region, very wide differences are 
conspicuous in the size and shape of the dorsal shield of the prothorax 
_ and of the wings and tegmina,—the latter being voluminous in the 
male, but small and useless for flight in the female. Although 
belonging to an eminently saltatorial family, the hind-legs in both 
sexes of these insects are so reduced that leaping is impossible. 

_ The point which Mr. Trimen wished particularly to bring to notice 
in the case of C. sex-guttata is that the species offers a very striking 
instance of reversal of the usual comparative brightness of colouring 
in the sexes, the female (described by Latreille as Pneumora 
sceutellaris) being far more beautiful than the male both in tints and 
-markings. She is of a bright yellow-green, with very numerous and 
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conspicuous silvery-nacreous spots, edgings, and other marks, all’ 
thrown into relief by deep-purple outlines. The abdomen alone 
has no fewer than twelve longitudinal rows of these silvery spots,—~ 
and it is an unusual feature that three of the rows adorn the ventral 

or under side. ‘The male is of a much duller green, with only a few 

white marks (faintly silvery) vid.: a thin edging to the dorsal 

prothoracic shield, two or three spots on the tegmina, and a few small 

lateral spots towards the extremity of the abdomen. 

Several females belonging to this group (notably those of Preumora 
variolosa (Linn.), and of an undetermined species found near Cape 
Town) exhibit more or less silvery spotting in contrast to their duller 
mates, but CO. sex-guttata far excels them in this adornment. 

It is not easy to arrive at the meaning of this splendid ornamen- 
tation of the female. It cannot well be protective resemblance, to 
habitual surroundings, for one cannot think of any objects, organic 
or inorganic, in her present habitat to which she is at all similar, 
and as a matter of fact, Mr. Trimen was informed, she is decidedly 
conspicuous, and on that account much more frequently captured 
‘ than the male, which is an active night-flying insect oftener heard - 
than seen. A possible advantage of the bright colours of the female 
may be that by them she may more readily be found by the male ; 
but the more probable view of the case is that this brilliancy of. 
aspect may, as in many known instances among insects, be associated 
with distastefulness, and so protect its owner by indicating to insecti-- 
vorous animals a creature too unsavoury to be eaten. 

Direct observations on the haunts and habits of this most singular 
species are as yet wanting. The male is familiar to residents in the 
Eastern districts by his Kafir name of “ghonya” as well as by the: 
very loud and prolonged noise he makes at night, but probably few 
are acquainted with the insect himself, and still fewer with the fact 
of his possessing so different and so handsome a mate. It would be 
of great interest to rear to maturity a batch of this insect from the 
eggs, and to note exactly at what stage of growth signs of the 
extraordinary modification of the male first appear. 

Mr. Péringuey exhibited some examples of a dipterous fly (as yet 
undescribed) Cynomia pictifacies which through the courtesy of Prof. 
MacOwan had been forwarded to him by Mr. Sandford of Graaff-- 
Reinet, and described as destroying locusts by laying eggs in them. 

_ That fly belongs to the Sarcophagid, a group which includes the 
well-known flesh-fly, and the females of which are viviparous. The- 
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ovaries are of a very large size, and arranged in a spiral manner, in 
which the larve are developed, sometimes to the number of 20,000, 
according to De Geer. 

From among the lifeless hodies of young locusts he had secured a 
larva, which has now turned into a pupa and which will eventually 
turn into a perfect fly. 

The first and only example of this fly in the South African 
Museum was captured in Damaraland where the locust Pachytilus 
capensis is so to say endemic. As a matter of fact, had proper 
researches been made here in a systematic manner into the economy of 
the locust, it would probably have been found that the present swarms 
have originated in certain dry arid spots, possibly at or about north of the 
Orange River. The presence of that parasitic fly, first recorded from 
Damaraland and now found at Graaff-Reinet, seems to justify the 
assertion that the fly in this case follows the bost intended for its 
young. 

The Secretary then read Mr. A. W. Roberts’ paper on “ The Com- 
putation of an Orbit of the Companion of Sirius.” 

Dr. Gill congratulated the Society on receiving its first paper on 
Mathematical Astronomy from a member unconnected with the Cape 
Observatory. ‘ 

Dr. Gill read a note on the recent Lunar Eclipse, and described the 
methods and aim of the observations of the Occultations of Stars 


observed during the Kelipse. 


Ordinary Monthly Meeting. 
WEDNESDAY, JANUARY 27, 1892. 


Mr. D. Git1, LL.D., F.R.S., PRESIDENT, IN THE CHAIR. 


(By invitation of Dr. Gill this meeting was held at the Royal 
Observatory.) 

Mr, A. W. Roberts was elected an Ordinary Member of the Society. 

The President, Dr. Gill, gave an account of the steps which had 
led to the adoption of the Meridian 224° East of Greenwich as the 
Standard Meridian of the Colony. 

He expressed regret that Government had not adopted the Meridian 
of 30°, é.e., 26°s East of Greenwich, so as not only to be in accord with 
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Mr. Sandford Fleming’s proposal for Universal Time but also as the 
most suitable Meridian for a common time for the whole of South 
Africa. 

Dr. Gill considered that a great point had been gained in adopting a 
Meridian which was based on the Universal Meridian, and not on any 
local standard, and ke expressed the confident hope that this change 
would very soon lead to the adoption of the Meridian 25"5 East of 
4sreenwich, not for this colony merely but for the whole of South 
Africa. 

The members then adjourned to the Photographic Observatory, 


where the method of Photographing the Heavens was explained by 
Dr. Gill. 


Ordinary Monthly Meeting. 


WEDNESDAY, FEBRUARY 24, 1592. 
Mr. D. Git, LL.D., F.R.S., PRESIDENT, IN THE CHAIR. 


Tbe undermentioned gentlemen were elected Ordinary Members of 
the Society: Mr. R. Barbour, C.E., Mr. Karl Lithman. 

Mr. R. Trimen exhibited a living specimen of Zonurus giganteus 
(A. Smith), one of four presented to the Museum by the Hen. J. 
Sivewright, C.M.G. 

With the exception of the two very large monitors of the genus 
Varanus (V. albigularis and V. Miloticus) this is the largest of 
the South African Lizards. It was discovered by Andrew Smith, 
and described and figured in his “* Zoology of South Africa,” published 
in 1849. Smith notes it as a native of the interior districts, adding 
that it “is not unfrequently seen on the rocky pinnacles of the 
Quathlamba Mountains.” 

The Museum possesses two specimens of this Lizard from those 
mountains, which are a part of the Drakensherg range lying between 
Natal and the Orange Free State; and a third example has the 
locality of Colesberg, considerably further to the south and west. 

Mr. Sivewright’s specimens come from Kroonstad, in the north 
of the Orange Free State, a district not remote from the Drakensberg, 
but some distance to the west of that range. The unusual size of 
the animals attracted Mr. Sivewright’s attention during a recent 
visit to the district, and he was kind enough to obtain some expressly 
for the Museum. 
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Zonurus isa small genus almost confined to South Africa proper, 
but having one species peculiar to Damaraland and another to 
Madagascar. The adults of Z. giganteus are remarkable for the 
array of spines they bear, the back of the head, the neck, aud the 
tail being especially well armed. This gives them a formidable 
‘appearance—Andrew Smith styles it “rugged and repulsive ””—but 
‘a more harmless and mild-tempered creature it would be difficult to 
find; and their spiky armour apparently serves to deter would-be 
devourers from swallowing them—or, if so bold as to attempt this, 
prevents the enemy from dragging them out of the rocky crevices 
where they take shelter. 

The Rev. G. H.R. Fisk and Mr. Péringuey took part in the 
discussion. 

Dr. Marloth exhibited and made some remarks on the flowers and 
fruit of various species of Opuntia growing in and about Cape Town. 
-Messrs Trimen, Fisk, Gill, Brady, Alston (a visitor) and Péringuey 
‘took part in the discussion. 

Mr. Brady exhibited some very fine butterflies chiefly Papzilionide 
from the Indian and Ande-Malayan regions, of which the most 
remarkable was the rare Armandia Lidderdalii, from Bhutan. 

Mr. Péringuey exhibited a series of parasitic insects, especially 
a very fine Ichneumon-fly bred by Mr. A. D. Millar of Durban, Natal, 
from the larva of Lophostethus Dumolinii, a very large Smerinthine 
Hawk-Moth. Also the nests of Pelopeus spirifer, with the parasitic 
Mutilla bred from them. 

Mr. Brady made some remarks on this exhibit, and the meeting then 


.glosed with the usual votes of thanks. 


Ordinary Monthly Meeting. 
WEDNESDAY, Marcu 380, 1892. 


Mr. D. Gitt, LL.D., F.R.S., PRESIDENT, IN THE CHAIR. 


The undermentioned books were received and the thanks of the 
“Society voted to the donors : 
Feuille des Jeunes Naturalistes, Nos. 249 to 257. 
Feuille des Jeunes Naturalistes, Catalogue de la Bibliothéque 
Nos. 12-14. 
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Transactions of the Royal Society of South Australia, Vol. XIV.,. 
part 1. 

Journal and Proceedings of the Royal Society of New South 
Wales, Vols. XXIII, XXIV. 

Bulletins de ]’Académie Royale de Belgique, X VIII-X XI. 

Annuaire de l’Académie Royale de Belgique, 1890, 1891. 

Journal and Proceedings of the Hamilton Association, Part VII. 

Revista del Museo de La Plata, Tomo II. 

Bulletin de la Société Impériale des Naturalistes de Moscou,. 
1891, Nos. 1, 2, 3. 

Revista Argentina de Historia Natural, Vol. I., parts 3—6. 

Records of the Australian Museum, Vol I., No. 7. 

Report of the Trustees of the Australian Museum, 1890. 

Siebenzehnter und achtzehnter Bericht des Museums fur 
Volkerkunde in Leipzig, 1889 and 1890. 

List of Coleoptera collected by Mr. Jameson on the Aruwisni. 


A letter was read from the Assistant Commissioner of Crown Lands 
in reply to one written by the General Secretary re the supposed 
existence of fossil remains on Dassen Island. He reported that a 
thorough search had been made all over the island but no trace of such 
remains could be found. 

By an unfortunate mischance, due to the want of sufficient accommo— 
dation for the books and pamphlets belonging to the Society, this 
letter had been delayed in delivery. 

The question of increased accommodation for books was referred to- 
the Council. 

Mr. Bolus exhibited two new orchids discovered in the Cape 
Peninsula by Mr. Schlechter, a young gentleman who had only 
recently arrived in the Colony. One of these orchids had previously 
only been obtained near Uitenhage. The total number of species of 
orchids recorded for the Cape Peninsula is now 112. 

Mr. Schlechter had also found a very considerable number of plants. 
which had not previously been found on the Peninsula. 

Mr. Brady exhibited a very beautiful nest made by some bees in the 
neighbourhood of Graham’s Town. 

Mr. Péringuey said there were several bees of the same genus in 
South Africa, and different forms of nests: he had not seen this. 
particular species before. 

Mr. Brady also exhibited a specimen of Cicindela which was 
probably a new species. 
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Mr. Péringuey presented a paper on some beetles collected by Mr. 
Erikssen in N. Ovampoland. This paper will form Mr. Péringuey’s 
Third Contribution to South-African Coleopterous Fauna in the 
Society’s Transactions. 

Mr. Péringuey exhibited what he thought to be a new Icerya or 
Australian Bug. He had found considerable differences between the 
Cape Icerya and some specimens he had received from California. 
The lady-birds were doing good work in getving rid of the Lcerya 
in this Colony. 

Dr. Gill had brought a photograph of the portion of the Milky 
Way about » Argus, but the light was too bad for it to be properly 
seen. 

The Secretary then read Mr. A. W. Roberts’ “Catalogue of 
Variable Stars.” 

The President remarked that this was one of the most encouraging 
nights that the Society had had for a long time—four communications 


giving the results of original research. 


Ordinary Monthly Meeting. 


WEDNESDAY, APRIL 26, 1892. 


Mr. D. Gitit, LL.D., F.R.S., PRESIDENT, IN THE CHAIR. 


The undermentioned donations were announced and the thanks: 


of the Society voted to the donors : 
Proceedings of the California Academy of Sciences, Vol. III., 
pt. 1. 
Annual Report of the Geological and Natural History Survey 
of Canada, 1888-9, 


Meteorological Observations made at the Adelaide Observatory, 


&c., during 1889. 


The Secretary read a letter from Mr. J. A. Liebmann referring 
to the supposed fossil remains on Dassen Island. He stated that 
the ship “Childe Harold,” Captain J. Byres, from Bombay and 
Table Bay bound to London, having a large collection of curios, 
fossils, horns, &c., on board was wrecked on Dassen Island on 
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February 13, 1850. The fossils from the wrecked ship have been 
lying about for forty years and have been picked up by whoever 
~wished. There could be no fossils on the island as it is almost, if 
mot entirely, of igneous formation. 

Mr. Péringuey made some remarks and the thanks of the meeting 
--were voted to Mr. Liebmann for his interesting communication. 

Mr. H. Bolus exhibited some parasitical plants, Mystropatalon 
Thomii, which had been obtained near the Caledon Baths. They 
were first found in the same locality by Dr. Thom, a minister of 
the Dutch Reformed Church, in 1818. These plants grew upon 
the roots of the sugar bush and other bushes; they had no true 
stems and no green leaves. 

Mr. Bolus also announced that Mr. Schlechter had found another 
orchid on the south side of the Table Mountain which had not 
previously been found in the Cape Peninsula, bringing the total 


number up to one hundred and thirteen. 
Mr. H. G. Fourcade explained his paper on the method of 


repetition in the measurement of angles. — 

Dr. Gill explained the method of repetition and welcomed a paper 
from a member-elect which explained the errors which had been 
unexplained vy Bessel, Struve, and others. 

The Secretary exhibited a diagram shewing the light-curve of 


the variable star L Puppis—prepared by Mr. A. W. Roberts from 
his own observations. 


Ordinary Monthly Meeting. ~ 
WEPNESDAY, JUNE 1, 1892. 


Mr. D.Gitu, LL.D., F.R.S., PRESIDENT, IN THE CHAIR. 


Mr. H. G. Fourcade was ballotted for and duly elected an Ordinary 
-Member of the Society. 
The undermentioned presents were announced and the thanks of the 
“Society voted to the donors : 
Report of the British Association, 1891. 
Transactions of the Canadian Institute, Nos. 2 and 3. 
Feuille des Jeunes Naturalistes, Nos. 258, 259. 
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Proceedings of the American Philosophical Society, No. 135. 

Proceedings and Transactions of the Nova Scotian Institute of 
Natural Science, Vol. VII., part IV. 

The American Anthropologist, Vol. IV., Nos. 3 and 4. 

Journal of the Cincinnati Society of Natural History, Vol. XIV... 
Nos. | and 2. 

Proceedings of the United States National Museum, Vol. 13. 

Time Reckoning for the 20th Century, by Sandford Fleming. 

Fourth Annual Report of the Canadian Institute (session of 
1890-1). 

Bericht des Vereins fur Naturkunde zu Kassel, XXXVI... 
and XX XVII. 


Mr. Péringuey stated that the discussion on the fossil horns at the 
last meeting had led to the discovery of the place where they were. 
found, viz,—at the junction of the Orange and Modder Rivers. 

The horns were about twelve and a half feet span and must belong 
to the tertiary period. 

Mr. Péringuey exhibited three cases illustrating some important 
facts in parasitism in the animal world : these facts were the results 
of discoveries of his own. 

He also exhibited the cocoon of a large dung-beetle “ Heliocopris’” 
which he believed to be a unique example. 

Dr. Marloth exhibited a specimen of Boletus Bovinus, which is 
eatable, found in the woods about Newlands. He stated that besides 
the common mushroom there are two other eatable kinds fouud here 
occasionally, one other had recently been found near the Round 
House. — 

Mr. Péringuey thought the specimen was a large one of Boletus 
edulis. 

Dr. Gill explained the method he had adopted for solving simul- 
taneously the equations of condition resulting from the triangulation 
of the Victoria Comparison Stars in 1890. 

Dr. Muir thought the accuracy finally obtained was very remark- 
able, and must be apparent to every one. 

‘Mr. Finlay read a note on an Occultation observed at Bloemfontein 
by Mr. R. E. Brounger. 

The Longitude from it could not be considered final owing to there 
not being any correction to the moon’s tabular place on the date yet 


available. 
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TuEspDAY, JULY 5, 1892. 


Mr. D. Git1, LL.D., F.R.S., PREsIDENT, IN THE CHAIR. 


Dr. Muir (Superintendent-General of Education) was elected an 
‘Ordinary Member of the Society. 
The undermentioned presents were announced and the thanks of the 
Society voted to the donors : 
Report of the Australasian Association for the Advancement 
of Science, Vol. III., 1891. 
Sitzungsberichte der Kaiserlichen Akademie der Wissenschaften, 
Mathematisch-Naturwissenschaftliche Classe, XCIX., parts 
IV—X, C., parts I—VII. 
Proceeedings of the Royal Physical Society of Edinburgh, 
1890-1. 
Bulletin de la Société Impériale des Naturalistes de Moscou, 
1891, No. 4. 
Memoirs and Proceedings of the Manchester Literary and 
Philosophical Society, Vol. 5, No. 1. 


Mr. Péringuey then proceeded to read his paper on ‘“ Locusts and 
their Parasites,” but had not concluded when the usual time for 
closing arrived. 

At the suggestion of the President, Mr. Péringuey consented to 
bring the subject forward again at an early date, when arrangements 
would be made for a discussion on the subject in which the members 
of the Legislature should be invited to join. 


Ordinary Monthly Meeting. 
TuEspay, JULY 26, 1892. 


Mr. L. PertneveEy, F.E.S., VicE-PRESIDENT, IN THE CHAIR. 


Dr. Kannemeyer of Burghersdorp was duly elected an Ordinary 
Member of the Society. 


The undermentioned presents were announced and the thanks 
of the Society voted to the donors : 
Journal and Proceedings of the Royal Society of New South 
Wales, Vol. XXV. 
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Feuille des Jeunes Naturalistes, Catalogue de la Bibliotheque, 
No. 15. 

Bulletin de la Société Impériale des Naturalistes de Moscou, 
1892, No. 1. 


Mr. J. A. Liebmann exhibited some horns picked up on the 
locality of the wreck of the “ Childe Harold” on Dassen Island, 
and specimens of the bedrock of the island which were pure granite 
—shewing that no such fossils as alleged could have been found 
there. 


Mr. Péringuey then continued his paper on ‘ Locusts and their 
Parasites,”’ Prof. Guthrie taking the chair. 

Messrs. Guthrie, Marloth, Liebmann, Fisk and Garwood Alston 
{a visitor) took part in a short debate which followed. 


Annual General Meeting. 


WepneEspAy, AuGcusT 31, 1892. 


Mr. D. Gitt, LL.D., F.R.S., PRESIDENT, IN THE CHAIR. 


The Reports of the Secretary and Treasurer were read and adopted. 
The members present then proceeded to the election of a President 
-and Council for the ensuing year, with the following result : 


President : Davip Git, LL.D., F.R.S. 

Council: H. Botus, F.L.S. 

; W. H. Fintay, M.A., F.R.A.S. 
Rey. G. H. R. Fisk, C.M.Z.S. 

. GuTurRiz, LL.B. 

. MacOwan, B.A., F.L.S., F.H.S. 

. M.ruota, Pu.D., M.A. 

. Muir, LL.D., M.A., F.R.S.E. 

. PERINGUEY, F.E.S. 

Hon. C. A. Smitu, M.A. 

R. Tren, F.R.S., F.L.S., F.Z.S. 


HEe eH 


The President asked the indulgence of the Society for postponing 
chis address on account of the lecture he had to prepare for the 
Kimberley Exhibition. 


REPORT OF THE PROCEEDINGS OF THE SOUTH 
AFRICAN PHILOSOPHICAL SOCIETY 


Durine THE YE£AR Enpine 3lst Jury, 1892. 


1. Since the last Annual General Meeting eleven Ordinary Meet-- 
ings have been held. The average attendance of members has been 
twelve, and of visitors six, making an average total of eighteen. 

2. At the Ordinary Meetings nine papers have been read on the 
subjects Astronomy, Engineering, Entomology and Surveying. Notes. 
and communications on a variety of subjects have also been brought 
_ before the Society ; brief accounts of these will be printed in the 
Notes of Proceedings. 

3. A large number of presents of books has been received during 
the past year. <A list of these will be published in the Proceedings. 
of the Society. 

4. During the year nine Ordinary Members have been elected, 
and seven have resigned; the Society has lost two members by. 
death. The total number of Ordinary Members is sixty-nine. 

5. The manuscript of Vol. VI., part Il., of our Transactions was 
handed to the printers early in April, but in spite of every pressure- 
that could be brought to bear on them it is not yet completed. 
There are two other volumes ready for press and it will probably 
be advisable to send them to England to insure their speedy 


publication. 


WAH. FINGAY, 


General Secretary. 
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MINUTES OF PROCEEDINGS 


OF THE 


SOUTH AFRICAN PHILOSOPHICAL SOCIETY 


ORDINARY MoNTHLY MEETING. 
Wednesday, August 31, 1892. 
Mr. D. Giiu, LL.D., F.R.S., President, in the Chair. 


The Rev. H. MtLuer, of East London, was elected an ordinary 

member of the Society. 

The undermentioned presents were announced, and the thanks of the 

Society voted to the donors : 

Catalogue of Canadian Plants, Part 6—Musci. 

Feuille des Jeunes Naturalistes, No. 261. 

An Appeal to the Canadian Institute on the Rectification of Parlia- 
ment, by Sandford Fleming, C.M.G., LL.D. 

Annual Archeological Report and Canadian Institute, Vol. IL, 
Part 2. 

_ The Star Camera of the Sydney Observatory. 

Results of Rain and River Observations, New South Wales, 1890. 

Results of Meteorological Observations, New South Wales, 1889. 

Notes on the Rate of Growth of some Australian Trees. 

Preparations now being made in Sydney Observatory for the Photo- 
graphic Chart of the Heavens. 

A Cyclone System or Tornado in the Gwydir District. 

Double Star Measures. 

The Rev. G. H. R. Fisk read a letter from Dr. Sclater, Secretary 

of the Zoological Society of London, of which the following is an 


extract : 


1 
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‘You heard, no doubt, that we have lost our stock of giraffes, and 
fear there are not likely to be any of these animals in the market at the 
Cape. But it may interest you to know that the Council are ready to 
give £1,000 for a young male and two females delivered alive and in 
good condition in this country. We were much pleased to get a speci- 
men of the egg-eating snake (Dasypeltis scabra) last autumn from Port 
Elizabeth, and should be glad to have more specimens of it if any are 
procurable.’ 

An interesting discussion ensued on this letter. 

Mr. PuéRINGUEY thought there would be no difficulty in getting the 
specimens from Khama’s dominions. Giraffes are still near Khama’s 
place. 

Mr. J. H. Brapy read a note on some variable forms of Trichosthetha 
capensis, linking that species with 7. signata on the one side, and 7’. 
albopicta on the other. 

Dr. MARLOTH exhibited two specimens of an edible mushroom (Morella 
esculenta) which was very rare in South Africa, being known here only 
from one locality. 


ORDINARY MONTHLY MEETING. 
Wednesday, September 28, 1892. 
Mr. L. PERINGUEY, F.E.S., Vice-President, in the Chair. 


Mr, W. FLETCHER was elected an ordinary member of the Society. 

The undermentioned presents were announced, and the thanks of the 
Society voted to the donors: 

Contributions to Canadian Paleontology, Part 3. 

Victorian Year-book, 1890-91, Vol. II. 

Feuille des Jeunes Naturalistes, Nos. 262, 263. 

Dr. MARLOTH exhibited some photographs, taken on September 1, of 
Hex River Mountains when covered with snow, at an elevation of 5,000 
feet. 

The Rev. D. P. FAURE stated that he had found snow (not hail) on 
Table Mountain a few years ago as late as the beginning of October. 

Mr. PERINGUEY exhibited a stone implement, with wooden handle, 
which was found in a Bushman or Hottentot grave near George. The 
handle had been attached with some kind of cement, and the imple- 
ment had been used as a hand weapon. 

Dr. Muir asked if any cement of this kind, connecting a stone imple- 
ment with a wooden handle, had been known before. 

Mr, PERINGUEY said No. 
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Dr. MARLoTH, Dr. KANNEMEYER and Mr. BoLUS made some remarks 
on the subject of stone implements, and, at the request of Dr. Muir, Dr. 
Marloth undertook to make inquiries with a view to discovering the 
constitution of the cement used in joining the wooden handle to the 
stone implement. 

Mr, PERINGUEY presented a work on South African beetles, a con- 
tinuation of his previous work on this subject. He defined as South 
Africa the country south of a line joining Mossamedes and Mozam- 
bique. 

Mr, Bouvs said that botanists adopted the definition of South Africa 
as the country south of the Tropic of Capricorn for convenience. These 
lines must be of course arbitrary, but it was convenient for classifica- 
tion to map out countries into districts. 


ORDINARY MoNTHLY MEETING. 
Wednesday, December 7, 1892. 
Mr. D. Gru, LL.D., F.R.S., President, in the Chair. 


The undermentioned presents were announced, and the thanks of the 
Society voted to the donors : 

Transactions of the Royal Society of South Australia, Vol. XV., 

Part 1. 
Annual Report of Geological and Natural History Survey of Canada, 
1888-89, Vol. IV., plates. 

Feuille des Jeunes Naturalistes, Nos. 264, 265. 

Journal and Proceedings of the Hamilton Association, No. 8. 

The Eastern Province Magazine, Vol. I., No. 1. 

Jahrbiicher der K. K. Central Anstalt fiir Meteorologie und Erd- 

magnetismus, 1890. 
Memorias y Revista de la Sociedad Cientifica ‘Antonio Alzate,’ 
Tome VI., Nos. 1 and 2. 

Annual Report of Queensland Museum, 1892. 

Memoirs aud Proceedings of the Manchester Literary and Philoso- 

phical Society, 1891-92. | 

Bulletin de la Société Impériale des Naturalistes de Moscou, 1892, 

No. 2. 

Dr. MaRLorH reported that he had examined the stone implement 
with the wooden handle which was exhibited at the last meeting, and 
found that the cement used in connecting the handle to the head con- 
sisted of resin, probably fine resin, and chalk. He had also found 
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starch grains from wheat and rice, which led him to conclude that the 


‘natives must have used wheat and rice, and therefore this cement must 


have been made after the arrival of white men in South Africa. 

Dr. Muir introduced the subject of Bushman paintings, and asked if 
anyone had studied the question of the pigments used by the Bushmen. 
He was of opinion that these paintings should be catalogued and pre- 
served. 

After some remarks by Mr. Justice BUCHANAN, 

Dr. Murr proposed that it be remitted to Council to consider what 
action should be taken in reference to the preservation of Bushman 
paintings and other Bushman remains. 

This was seconded by the PRESIDENT, and agreed to. 

The PRESIDENT then exhibited a number of slides of general astro- 
nomical interest, and gave a short comment on them. 


ORDINARY MONTHLY MEETING. 
Wednesday, March 1, 1893. 
Mr. L. PERINGUEY, F.E.S., Vice-President, in the Chair. 


The following letter was read from Mr. R. P. Impey, 7¢ Bushman 
paintings : 


‘Srr,—At a late meeting of the Philosophical Society I notice that 
Dr. Muir brought forward the subject of ‘Bushman Paintings.” <A 
very interesting subject, too. I have seen in different places a good 
many, but the one which surpassed all others I was shown by the late 
John Austin, whilst on a land commission in Mooirosi’s Country. It is 
on a tributary of the Buffalo River, which river empties itself into the 


Orange River. The paintings in this case are unique, inasmuch as 


there is one of an ox life size, and hundreds of others of many varieties 
of game and wild animals in all possible positions, such as running 
straight away, and coming straight on, and all remarkably well done. 
Besides the drawings of animals, there is the usual battle scene of one 
tribe with bows and arrows driving another tribe armed with spears or 
assegais. 

‘The pigment or paint used, I believe to be, for black, charcoal ; for 
white, chalk or white clay ; for all the other shades of light yellow to 
dark reddish-brown, a substance found in nodules of stone in which, on 
being broken open, is found a small cavity containing some kind of 
oxide of iron in an extremely fine powder, of all shades. That is, one 
may contain a powder of a yellowish colour, another of brown, and so 
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on. These substances, when mixed with fat, give a good standing paint 
not easily obliterated by rain. I have also seen a painting of a man in 
white and black, but I doubt very much whether it is a Bushman 
painting. 

‘The nodules of clay or stone above mentioned are to be found in 
various parts of the country imbedded in a black rock, which appears 
to have been in a state of fusion, from its perforated and honeycombed 
appearance ; are of almost any size from that of a walnut to that of a 
cocoanut ; and I have little doubt but that the “bowl” mentioned 
by Dr. Muir was one half of a large nodule. They frequently break 
into two pieces. 

‘The cave mentioned is well worth seeing, and easily reached. I 
often tried to persuade an amateur photographer to go with me, but 
hitherto without success. I may mention that in this part of the 
country I have not found anything of the kind, though I presume it 
was once occupied by the Bushman race. It appears to me a remark- 
able fact that a race such as the Bushmen should have left indelible 
tracings behind them, whereas the Kaffirs, or ‘‘ Amaxosa,” were they 
to become extinct to-morrow, would leave nothing as a reminder, except- 
ing burnt-down homesteads. 

‘ Please excuse the liberty I have taken in sending these few lines. 

‘I have the honour to be, sir, yours obediently, 
‘R. P. Impey, 

‘Huis River, December 23, 1892.’ EO WzD: 


Dr. Muir showed the nodule which he had referred to at the last 
meeting. 

Dr. MARLOTH had examined it, and concluded that some of the 
contents~could not have been inside originally, but had been intro- 
duced, inasmuch as he had found vegetable fibre, etc., ¢.g.—a grass 
seed. 

With reference to the deputation to the Colonial Secretary 7é Bush- 
man paintings, Dr. MumrR said he had seen Mr. Sauer, and that Mr. Sauer 
was much interested, and would support us and communicate with 
Civil Commissioners. Dr. Muir promised to let Mr. Sauer know what 
steps the Society proposed to take in order to preserve the paint- 
ings, etc. 

The Rev. G. H. R. Fisk referred to an accident that occurred 
recently to a cart driven by Mr. J.C. Carstens, of the Post-Office (from 
whom he had heard the details), in which the hood of the cart had 
been set on fire, it was supposed by the action of the sun through the 
back glass of the carriage lamp. Mr. Fisk called attention to a some- 
what similar accident that occurred to Mr. W. Van der Byl, in 1860. 
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The opinion was expressed that possibly Bush fires might be caused 
by broken glass lying on the grass. 

The Rev. D. P. FAuRE exhibited a bright yellow Disa which had been 
found on the Twelve Apostles. Orange-coloured ones had been found 
at Ceres, but one like this had not been seen before. 

Dr. MARLOTH gave the following explanation : 

‘Many wild plants with coloured flowers sometimes produce white 
flowers, and gardeners have fixed many such varieties by cultivation. 
The blue Agapanthus and several species of red and purple Watsonias 
are found with white flowers. This is due to the absence of the blue or 
red pigment in the cells of the petals. The colour of Disa uniflora 
as well as Disa ferruginea is, however, not produced by a single 
pigment but by two, namely, a red pigment which is dissolved in the 
sap, and a yellow one in the form of granules ; hence those parts of the 
flower which do not contain the red pigment appear yellow, and with- 
out examining the present case one can easily understand why it is 
yellow.’ Dr. Marloth had found a few specimens of Disa ferruginea 
with flowers of the same pale-yellow colour as the present one, a fact 
which confirms the explanation given.* 

Mr. Bouus exhibited four orchids which four days ago were growing 
near Komgha. He also exhibited drawings of recent accessions to our 
knowledge of orchids—one a rare orchid found by Schlechter at 
Swellendam. It had only been found previously by Burchell in 1815, 
and then. by Dr. Kraus in 1838, | 

Mr. Bouus also referred to an incident that occurred in his garden 
a few days ago, illustrating the habit of sphex, viz., stinging and 
paralyzing any insect in which it wishes to deposit its eggs. A 
large sphex was dragging a tarantula, and a number of small flies 
were surrounding it. Every time the sphex went to look out the 
way, the flies attacked the spider, then the sphex returned and drove 
the flies away. 

Mr. PERINGUEY said formic acid was the chief agent in the paralyz- 
ing action of the sphex. The interesting point in this case was that 
the sphex must have had a hard and dangerous fight to overcome the 
spider, yet the flies were laying eggs in the body of the spider when 
they got the chance. The eggs of the flies would mature first, and no 
sphex would result. 

Dr. MARLOTH exhibited a specimen of Disa uniflora, with two flowers 
on, which, put alongside one another, measured nine inches. 

The undermentioned presents were announced, and the thanks of the 


’ Society voted to the donors: 


* A few days after this meeting Dr. Marloth found on Table Mountain a specimen 
of Disa graminifolia with one pure white flower instead of the normal purple. 
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List of Members of American Philosophical Society. 

Proceedings of American Philosophical Society, Nos. 136, 137. 

Bulletin of Minnesota Academy of Natural Sciences, Vol. III, No. 2. 

Journal of Cincinnati Society of Natural History, Vol. XIV., 
Nos. 3, 4. 

Bulletin of U. 8S. National Museum, Nos. 41, 42. 

American Anthropologist, Vol. V., Nos. 1 and 2. 

Smithsonian Report of U. 8S. National Museum, 1889. 

Smithsonian Report, 1890. 

Feuille des Jeunes Naturalistes, Nos. 266, 267, 268. 

Boletin Mensual, Tome III., No. 4. 

Proceedings of Royal Physical Society, Edinburgh, 1891-92. 

Levels of the River Vaal at Kimberley, by W. B. Tripp, M. Inst.C.E. 

Boletin de la Academia Nacional de Ciencias en Cordoba, Vol. X., 
No. 4, Vol. XI., No. 4. 

Eastern Province Magazine, Vol. I., No. 2. 

Memoirs and Proceedings of Manchester Literary and Philosophical 
Society, Vol. VI. (new series). 

Memorias y Revista de la Sociedad Cientifica ‘Antonio Alzate,’ 
Tome VI., Nos. 3 and 4. 

Actes de la Société Scientifique du Chili, deuxiéme année. 

Transactions of the Texas Academy of Science, Vol. I., No. 1. 

N. 8S. Wales Meteorological Observations, 1880-84, 2 vols. 

Roy. Soc. of N. S. Wales, President’s Address, 1892. 

Report of the Trustees of the Australian Museum, 1891. 


ORDINARY MONTHLY MEETING. 
Wednesday, March 29, 1893. 
Mr, L. PERINGUEY F.E.S., Vice-President, in the Chair. 


The undermentioned presents were announced, and the thanks of the 
Society voted to the donors : 

Proceedings of the Californian Academy of Sciences, Vol. II. 

Bulletin of the Minnesota Academy of Natural Sciences, Vol. IIL, 
Nord: 

Transactions of the Canadian Institute, Vol. III, Part. 1. 

Feuille des Jeunes Naturalistes, No. 269. 

Memorias y Revista de la Sociedad Cientifica ‘Antonio Alzate,’ 
Tome VI., Nos. 5 and 6. 

Proceedings and Transactions of the Nova Scotian Institute of Science, 
Vol. L, No. 1. ; 
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Proceedings of the American Philosophical Society, No. 138. 

Transactions of the Wisconsin Academy of Sciences, Arts, and Letters, 
= Vol: VIL. 

Life Histories of North American Birds. 

Smithsonian Report, 1886, Part 2., National Museum. 

Smithsonian Report, 1887. 

Smithsonian Report, 1887, National Museum. 

Journal of Cincinnati Society of Natural History, Vol. XII., No. 4, 

Vol. XIII., No. 1, Vol. XV., Nos. 1 and 2. 

The American Anthropologist, Vol. ITI., No. 2, Vol. V., Nos. 3 and 4. 

Mr. PERINGUEY exhibited some insects found in the kernels of the 
fruit of a cicad-—Encephelatos spec—Grahamstown. The female had the 
rostrum very fully developed, while the male had not. This enabled 
her to pierce the fruit to lay her eggs in. 

This insect had previously been supposed to be scarce, but its habitat 
in this fruit—called here Kaffir bread—had not been suspected, and 
Mr. Péringuey had now found great numbers. 

The insect is a weevil—Antharrhinus zamie. 


ORDINARY MONTHLY MEETING. 
Wednesday, April 26, 1893. 
Rev. G. H. R. Fisk, C.M.Z.S., in the Chair. 


The undermentioned presents were announced, and the thanks of the 
Society voted to the donors: — 

Transactions of the Royal Society of S. Australia, Vol. XV., Part 2, 
Vol. XVI., Part 1. 

Memoirs and Proceedings of the Manchester Literary and Philosophi- 
cal Society, Vol. VII., No. 1. 

Bulletin de la Société Impériale des Naturalistes de Moscou, 1892, 
No. 3. 

Revista del Museo de La Plata, Tomo III. 

Feuille des Jeunes Naturalistes, No. 270. 

Feuille des Jeunes Naturalistes, Catalogue de la Bibliothéque, 
No. 16. 

XXII. Jahresbericht des Vereins fiir Erdkunde zu Dresden. 

Report of the British Association, 1892. 

Das Obere Weilerthal und das Zunichst Angrenzende Geberge, von 
E. Cohen. 

Meteoreisen-Studien, von E. Cohen und E. Weinschenk. 

Meteoreisen-Studien, II., von E. Cohen. 
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_ Meteorological Observations made at Adelaide and other Places in 
S. Australia, 1890. 
Records of the Geological Survey of N.S. Wales, Vol. III., Parts 1 
and 2. 
The SECRETARY read Mr. A. W. Roberts’ paper on ‘The Variation 
of Lacaille 6887 (R. Arze),’ and explained the method adopted by 
Mr. Roberts. 


ORDINARY MONTHLY MEETING. 
Wednesday, May 31, 1893. 
Mr. D. Git, LL.D., F.R.S., President, in the Chair. 


The undermentioned presents were announced, and the thanks of the 
Society voted to the donors : 

Journal and Proceedings of the Royal Society of N. S. Wales, 

Vol. XXVI.,- 1892. 

Bulletin de la Société Impériale des Naturalistes de Moscou, 1892, 
No. 4. 

Eastern Province Magazine, Vol. I., No. 3. 

Feuille des Jeunes Naturalistes, No. 271. 

Vierteljahrschrift der Naturforschenden Gessellschaft in Zurich, 

thirty-seventh year, Parts 1 to 4. 

Dr. MARLOTH stated that he had been experimenting whether prickly- 
pear seed simply put in the ground would germinate, the view pre- 
viously held being that the seed must have passed through the body of 
some animal. He planted the ripe fruit of various kinds without any 
precaution, and raised seedlings from several of them, some of which 
he exhibited at the meeting. The seeds were ten months in soil before 
they showed. 

Dr. Murr read a letter from Mr. Weir, of King William’s Town, 
which accompanied specimens of an hematite conglomerate from near 
the Indwe Mine. The specimens were exhibited. 

Dr. MARLOTH made some remarks on the nodules and the pigments 
- contained in them. 

With regard to the preservation of Bushman paintings, Dr. Muir 
stated that he had received a promise from the Colonial Secretary 
(Mr. Sauer) that any steps recommended by the Society would be 
acted on. 

The meeting resolved that Dr. Muir be requested to address the 
Colonial Secretary again upon the subject. 

On the motion of Dr. Muir, it was resolved that the question of the 


>--- —- —-- —_-—_|. 
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desirability of urging on the Government a more or less detailed geo- 
logical survey of the Colony be referred to the Council. 

The Rev. G. H. R. Fisk read a letter from Dr. Boulenger, of the 
British Museum, asking for more specimens of the egg-eating snake 
(Dasypeltis scabra). 


ORDINARY MONTHLY MEETING. 
Wednesday, June 28, 1893. 
Mr. D. Git, LL.D., F.R.S., President, in the Chair. 


The undermentioned presents were announced, and the thanks of the 
Society voted to the donors : 

Feuille des Jeunes Naturalistes, No. 272. 

Memorias y Revista de la Sociedad Cientifica ‘Antonio Alzate,’ 

Tomo VI., Nos. 7 and 8. 

Dr. MARLOTH exhibited specimens of Alga, a species of water-weed, 
which he had obtained from the hot spring, Brand Vley, near Worcester. 
The water from which he had taken the specimen was of a temperature 
of 140° Fahr., and was warm enough for the people of the neighbour- 
hood to scald pigs in. It was remarkable to find vegetation in water 
of such a temperature, which exceeded that recorded from other 
localities by several degrees. 

Mr. FINLAY described the position, at its various returns, of a periodic 
comet which he had discovered in September, 1886, and which was 
visible until December of the same year. Since then it had been on its 
travels, going nearly as far as the planet Jupiter, and it had now become 
again visible, after an absence of about six years and eight months. 
He had been able to get three observations of the comet during the 
present month, although it had only been faintly visible. It would 
next be visible in the year 1900, and would return at periods of 62 years, 
though, on account of its varying position with regard to the earth and 
the sun, it would be more easily seen at some returns than at others. 
Mr. Finlay said that Mr. Schulhof, of the Paris Observatory, believed 
he would eventually be able to identify the comet with Lexell’s comet, 
which was last seen in the Northern Hemisphere in the year 1760. 
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ORDINARY MONTHLY MEETING. 
Wednesday, July 26, 1893. 
Mr. D. Git, LL.D., F.R.S., President, in the Chair. 


The Rev. G. H. R. Fisk exhibited a bottle containing thirty-nine 
young snakes, of the ringhals species, the progeny of one mother. 

Dr. Murr exhibited three specimens of nodules, from one of which 
three pounds of pigment had been taken. He stated that it was quite 
a common thing to find in the neighbourhood of George, from which 
these came, nodules giving from two to three pounds of powder. 

Dr. MuIR reported that he had, as requested by the Society, inter- 
viewed the Colonial Secretary on the question of the preservation of 
Bushman paintings, etc., with the result that a circular had been drawn 
up and despatched to all Civil Commissioners. He considered it very 
desirable also to enlist private individuals in the cause. 

The PRESIDENT expressed the thanks of the Society to Dr. Muir for 
his action, and stated that any communications on the subject addressed 
to the General Secretary would be acceptable. 

A letter was read from Mr. W. Dunbar, C.E., describing earthquake 
shocks experienced by himself in various parts of the country. 

Dr. KANNEMEYER’S ‘ Notes on Locusts as Propagators of Foot and 
Mouth Disease’ was then read. He mentioned that several outbreaks 
of the disease, which could not be ascribed to the ordinary channels of 
infection, had occurred in the division of Albert. His theory was that 
cattle suffering from the disease deposited a quantity of frothy mucus 
on the herbage; and locusts coming from infected districts were covered 
with this secretion, which had clung to them when settling on the in- 
fected spots. He considered this a posssible, if somewhat startling, 
solution of the mystery. An additional danger lay in the fact that 
domestic animals greedily devour locusts. 

Mr. HutcHeon, M.R.C.V.S., did not agree with the theory pro- 
pounded by Dr. Kannemeyer, for the following reason: During the 
time that strict quarantine was kept on the border of the Colony, locusts 
came over in swarms, but he had not found a single case of foot and 
mouth disease that could be traced to them. He was of opinion that 
there was great mortality among the progeny of mares that fed on 
locusts. In dairy cattle he thought foot and mouth disease was caused 
by infection from farm servants. 

The President suggested that Dr. Kannemeyer should be thanked for 
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his paper, and that he should endeavour to obtain specimens of locusts 
covered with mucus, and send them to the Colonial Bacteriologist for 
examination. 


ANNUAL GENERAL MEETING. 
Wednesday, August 30, 1893. 
Mr. D. Gitu, LL.D., F.R.S., President, in the Chair. 


The Reports of the Secretary and Treasurer were read and adopted. 
The Meeting proceeded to elect a President and Council for the 
ensuing year, with the following result : 


R. MARLoTH, Ph.D., M.A., President. 
H. Botus, F.L.S. 
W. iH. Frinuay,. M.A., F.R.A.S. 
Rev. G. H. R. Fisk, C.M.Z.S. 
D. Giut, LL.D., F.R.S. 
F. Gururie, LL.B. Members 
T. Murr, LLD., M.A. FRSA. (57,4) 
L. PERINGUEY, F.Z.S. — 
Hon. C. A. SmitH, M.A. 
T. STEWART, M.INst.C.E. 
R. TRIMEN, F.R.S., F.L.S., F.Z.S. 


The delivery of the Presidential Address was postponed till the next 
Ordinary Meeting. | 
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REPORT OF THE PROCEEDINGS 
OF 


THE SOUTH AFRICAN PHILOSOPHICAL SOCIETY 
During the Year ending July 31, 1893. 


1. Since the last Annual General Meeting, nine Ordinary Meetings 
have been held. The average attendance of members has been eight, 
and of visitors three, making an average total of eleven. 

2. At the Ordinary Meetings four papers have been read on the 
subjects Astronomy and Entomology, Notes on a variety of subjects 
have also been brought before the Society ; brief accounts of these will 
be printed in the Notes of Proceedings. 

3. A large number of presents of books has been received during the 
year. A list of these will be published in the Proceedings of the 
Society. 

4, During the year three ordinary members have been elected, six 
have resigned, and the names of three have been removed for non-pay- 
ment of their subscriptions, The Society has lost one member by death. 
The total number of ordinary members is sixty-one. 

5, Since the last Annual General Meeting, three parts of the Trans- 
actions have been published, viz., Vol. V., Part 2, Vol. VL, Part 2. 
and Vol. VIL, Part 1. Vol. VIII., Part. 1, is in the press, and will be 
issued shortly. 

| W.-H PINAY, 
General Secretary. 
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ANNUAL ADDRESS TO THE MEMBERS 
OF THE SOUTH AFRICAN PHILOSOPHICAL SOCIETY, 


ON SEPTEMBER 27TH, 1893, 


- By THE PRESIDENT, D. Git, LL.D., F.RS. 


It has become the custom for the President of the Society, at the 
conclusion of his first year of office, to deliver an address on some special 
subject, and at the conclusion of his second year, before resigning the 
presidential chair, to review the work of the Society. 

Last year I was prevented by many official engagements from 
delivering the usual address, and thus on the present occasion both 
duties devolve upon me. 

For an astronomer occupied with original research it may not be 
difficult to express in a few words, perhaps even in three or four figures, 
the result of many years of strenuous labour. A considerable portion 
of my own astronomical life has been devoted to a single problem. 
The address which I had the honour to deliver from this chair on 
July 30, 1880, was occupied exclusively with the history of that 
problem, and if I again revert to it, I trust the Society will forgive me, 
not alone on the ground of the scientific importance of the matter, but 
because it happens to be again the subject which chiefly occupies my 
_working hours. 

The determination of the mean distance of the earth from the sun 
has been described by the late Sir George Airy as ‘the noblest problem 
in astronomy.’ It is the fundamental unit of the science; upon its 
exact determination depends our estimate of the scale of the solar 
system, nay, of the universe itself, and in a greater or less degree our 
exact knowledge of the foliowing astronomical constants, or at least 
the harmony of their adopted values with physical relations and with 
Newton’s laws of gravitation. These constants are : 

The equatorial and polar diameters of the earth. 

The mean density and surface density of the earth. 

The length of a pendulum beating seconds of mean time in different 
latitudes. 

The length of the year and of the sidereal day. 

The masses of the earth, the moon, and all the planets. 

_ The solar parallax. > 

The eccentricity of the earth’s orbit. 
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The lunar inequality of the earth. 

The lunar parallax. 

The parallactic inequality of the moon. 

The constant of precession. 

The constant of nutation. 

The constant of aberration. 

The light equation and the velocity of light. 

If the form and dimensions of the earth are known with sufficient 
accuracy from the combination of the geodetic surveys made in different 
parts of the world, the determination of the mean distance of the sun 
resolves itself into the measurement of the angle which the earth’s 
equatorial radius subtends when viewed from the sun at its mean 
distance from the earth—in other words, the determination of the solar 
parallax. The earth’s radius in any direction is known with tolerable 
certainty—probably within 1,000 feet, or, in round numbers, to sgGo0 
part of its whole, whilst the utmost accuracy we can hope to attain in 
the determination of the solar parallax for many years to come is barely 
zoo part. 

Geodetic processes have therefore given us a measure of the earth’s 
radius which we may assume for our purposes to be sufficiently exact ; 
for our further purposes we have, then, no longer to deal with the 
distance of the earth trom the sun, but with the solar parallax, or the 
angle which the earth’s equatorial radius subtends at the sun at mean 
distance. But when we proceed somewhat further in our inquiry, it 
will be seen that geodesy has not yet furnished us with all the data 
requisite for the rigorous correlation of all astronomical constants. The 
effect of the sun’s action on the spheroidal form of the earth has the 
effect of changing the direction of the earth’s axis in space, so that the 
plane of the earth’s equator intersects the plane of the ecliptic at 
different points in different years, and this point of intersection moves 
slowly in the opposite direction to that in which the earth revolves. 
The moon has a still larger effect in changing the position of the earth’s 
axis by its attraction on the spheroidal form of the earth. ‘The result 
of these two attractions is to create movements of the pole of the earth 
in space. One of these movements goes through a complete revolution 
in about 26,000 years, the other in a period of nineteen years, besides 
shifting the place of the pole in a more irregular way. 

These movements are respectively the well-known phenomena of 
precession and nutation. The constants of these quantities can, on one 
hand, be determined with more or less precision by direct observation ; 
on the other hand, they can be computed as a dynamical problem from 
‘purely mathematical considerations, provided that we know all the re- 
quisite data. The data involve chiefly the masses of the sun and moon 
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in terms of the mass of the earth ; the eccentricity of the orbits of the 
sun and moon; the mean distances of the sun and moon from the earth; 
the inclination of the orbit of the moon to the ecliptic; the mean 
obliquity of the ecliptic; the regression of the moon’s node; the 
length of the year and lunar month ; and the precessional moment of 
inertia. 

This moment of inertia involves, besides the ratio of the centrifugal 
force at the equator to gravity, the knowledge of the ratio of the polar 
to the equatorial diameter of the earth, and the ratio of the mean density 
of the earth to its surface density. Unfortunately, we know very little 
of the internal constitution of the earth. But assuming the most 
probable hypothesis that the whole earth was at one time fluid, and that 
it has gradually cooled from the liquid to the solid state, and determining 
on one hand its mean density by the well-known Cavendish experiment, 
and on the other its surface density by determinations of the specific 
gravity of its average surface components, we can arrive at a law of 
internal distribution of density which, so far as can be judged, must be 
approximately true. If, however, we attempt to pass through the 
assumption of this law to the determination of the compression of the 
earth by the results of pendulum experiments, we are met with a dis- 
cordance of something like two per cent. between the results derived 
from the two methods ; a discordance, however, which is far from being 
incompatible with the uncertainties both in the pendulum operations 
and the results of the measurement of geodetic arcs of latitude and 
longitude. In fact, to make certain of an accuracy of two per cent. in 
the amount of the earth’s compression we must be certain of the lengths 
of both polar and equatorial axis within about 660 feet, and we have 
already estimated that uncertainty at 1,000 feet. In the present state 
of science, therefore, it seems almost as proper to proceed to determine 
the compression of the earth from astronomical and pendulum observa- 
_ tions, as to rely upon the value of it derived by direct measurements on 
the surface of the earth. But every year increases the geodetic data at 
disposal. I mention this fact here, not only as a guide in the future 
consideration of the subject, but to emphasize the fact that in the recent 
completion of the geodetic survey of South Africa a notable contribu- 
tion has been made towards the solution of our great problem. 

Of the data above enumerated, which are requisite for computing the 
theoretical values of precession and nutation, most of them are capable 
of determination by direct observation within all necessary limits of 
accuracy, and these need not be further referred to ; nor, for a moment, 
shall we consider the necessity for accurate knowledge of the masses of 
the planets, and the effect of their attraction, although the mass of 


Venus enters with a sensible factor in the expression for the luni-solar 
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precession. The chief uncertainties lie in the determination of the 
masses of the sun and moon, and their relative mean distances. 

The mass of the sun can be determined by measuring the amount 
which, by its attraction, the sun draws the earth towards itself in a 
second of time. It is an elementary dynamical problem to show that 
the sun’s mass in terms of the earth’s can be expressed in terms of the 
Jength of the seconds pendulum, the number of seconds in the sidereal 
year, the length of the equatorial radius of the earth and the solar 
parallax. The chief uncertainty here, apart from the determination of 
the solar parallax, is the determination of the length of the seconds 
pendulum, which may be 75455 part in error, but that accuracy is 
more than sufficient for our purpose. Therefore, if the solar parallax 
could be determined accurately enough, we should have an exact deter- 
mination of the mass of the sun, and vice versd. 

The distance of the moon is determined with sufficient accuracy by 
direct observations of its parallax ; there remain, therefore, only as data 
for anxious discussion : 

The solar parallax. 

The mass of the moon. 

The precessional moment of inertia. 
The constant of precession. 

The constant of nutation. 

These quantities are correlated by fixed ratios, so that, granted the 
determination of all but one of them, that one becomes known. 

Endless changes have therefore been rung upon these relations. 
Leverrier, in despair of obtaining a determination of the solar parallax 
of sufficient accuracy by any more direct process, attempted to derive it 
from the observed values of the constants of precession and nutation and 
mass of the moon (the latter determined by an independent process 
which will be presently described). Newcomb uses the same process 
as one of several by which he endeavours to arrive at a definitive value 
of the solar parallax. Stone, on the other hand, attempted to determine 
the moon’s mass by assuming—on what basis is not explained—values 
of the sun’s mass and the constants of precession and nutation. In 
fact, the system of deriving values of individual astronomical constants 
from their known relations to each other, without the simultaneous 
consideration of all the correlated quantities, is now admitted to be 
exceedingly unsatisfactory. The one method by which definitive results 
can be reached is to discuss in the first place the value of each constant 
that is capable of determination by strictly independent methods of 
measurement, and to find, from all the reliable independent values of 
‘that constant, its most probable value, and the weight or probable 
error of its determination. Having done this for as many as possible 
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of the correlated constants, the results are to be combined by the 
method of least squares, having regard to the weight of each determina- 
tion, and with the further condition that the harmonic relations 
between the final values which theory reyuires shall also be rigorously 
satisfied. 

Keeping this principle in mind, let us examine what are the astro- 
nomical constants which, in the present state of the science, require 
determination to complete the solution of our problem. 

In the presidential address of 1880 I referred at length to the pro- 
mising method of the parallactic inequality of the moon’s motion. This 
inequality bears a well-defined mathematical relation to the solar 
parallax. The factor is a large one, but the unfavourable conditions 
under which the observations have to be made, and which render it 
unfit (in its hitherto employed form) for our purpose, I need not here 
repeat. 

It seems probable, from an admirable effort recently made by Batter- 
man, that if, instead of observing transits of the moon’s limb, the 
method of occultations of stars, and their reappearance at the dark 
limb, be employed, a valuable result may be arrived at. But to attain 
a full value such research must be accompanied by a complete discus- 
sion of the lunar theory, and a redetermination of the constants of that 
theory. This implies an immense labour, which can only be under- 
taken by a master mind entirely engrossed in such pursuits, and with 
a computing staff sufficient for the utilization of all the existing data. 
Fortunately we have in Professor Simon Newcomb a man having all these 
necessary qualifications, who, amongst other similar gigantic works, 
has undertaken to base the determination of new lunar tables upon all 
known_observations of occultations. When this has been done, there 
will doubtless result inter alia a valuable determination of the paral- 
lactic inequality and of the lunar parallax. This special question is, 
therefore, not a form of research demanding other effort. The Cape 
Observatory has, however, contributed a long list of observed occulta- 
tions, and continues still to supply them, to be utilized in Professor 
Newcomb’s great work. 

If we admit the entrance of purely physical researches into our 
problem, there is a most powerful method available for determining the 
solar parallax. The constant of aberration is an important astro- 
nomical one, having an annual period affecting the positions of the 
fixed stars, and as such capable of determination by purely astronomical 
methods. On the other hand, it expresses the ratio of the mean 
velocity of the earth in its orbit to the velocity of light. If, then, the 
velocity of light can be determined by direct experiment, and if that 
velocity is identical with, or bears a known ratio to, the velocity of 
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light in interstellar space, the velocity of the earth in its orbit becomes 
known, and hence the distance of the earth from the sun. In 1883 
Michelson showed conclusively by direct experiment, as the theory had 
before indicated, that the observed velocity of light in any medium has 
merely to be multiplied by the refractive index of that medium to 
reduce it to the velocity in vacuo. By a series of experiments in 
1880-82 Newcomb determined the velocity of light with an accuracy 
almost certainly within z,;55 part of its amount, a precision amply 
sufficient for all practical astronomical purposes. This most beautiful 
result has been further independently confirmed by Michelson, and the 
velocity of light may now be regarded as one of the most satisfactorily 
known constants. 

Had this address been delivered four or five years ago, I should have 
been tempted to add likewise that the constant of aberration was 
known with almost sufficient precision. But within that time it has been 
demonstrated by Professor Chandler that the axis of the earth’s rota- 
tion is a changing one ; consequently terrestrial latitudes are not fixed, 
but undergo periodic change to the extent of 0”-12 (or 12 feet on the 
earth’s surface) in a period of 427 days. Many investigators had pre- 
viously endeavoured in vain to prove from observations the existence of 
a change of latitude having a period of about 306 days. This latter. 
period results from the dynamical theorem that the ratio of such a period 
is equal to the ratio of the polar moment of inertia of the earth to the 
difference between the equatorial and polar moments. This ratio is 
obtained from the observed value of precession and nutation. But 
Newcomb has recently shown that this theorem is only true for an 
absolutely rigid body, and that if the earth yields under the action of cen- 
trifugal force in a degree slightly less than if it were composed of steel, 
there would result an increase of the period of the revolution of the in- 
stantaneous axis about the mean axis amounting to about 121 days, and 
thus theory and observation are so far reconciled. But all previously 
determined values of the constant of aberration depend upon the assump- 
tion that the latitude of the observatory does not change, and although 
Professor Chandler has sufficiently re-discussed all the existing cbserva- 
tions which bear with considerable weight on the constant of aberration 
to prove the fact of the change of latitude and approximately to deter- 
mine its law, it cannot be said that his discussion of the value of the 
constant is definitive. Chandler’s investigations go ‘to prove the exist- 
ence of a second periodical change of latitude, having a varying ampli 
tude from 0”°04 to 0:20 and a period of 365 days. Whether this is 
the true form of the expression seems to me somewhat doubiful. It is 
true that large masses of snow are piled up at the poles of the earth in 
opposite seasons, and in other seasons large masses of water are trans- 
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ferred in the form of rain to high land and mountainous regions, whence 
they very slowly soak again to the sea; nor are these areas of snow and 
rain symmetrical with respect to the axis of rotation. Further, these 
annual meteorological factors are very variable in extent, probably 
without regular law. From these causes there must arise annual and 
variable fluctuations in the ratio of the polar to the equatorial moments 
of inertia of the earth; and hence secondary variations not only in the 
amplitude of the angle between the instantaneous and the mean axes 
of the earth, but in the period of the rotation of the one axis about the 
other will be set up. Probably the combined effect of these variations 
will be to produce a curve expressing the total change of latitude which 
approximates in some degree to Chandler’s empiric law, but it is very 
improbable that the representation of the actual change of latitude can 
be thus expressed with the precision requisite for a definitive determ1- 
nation of the constant of aberration. ) 

By the method of observation recently proposed by Loewy, it is 
possible to determine the constant of aberration by a process which is 
entirely independent of the variation of latitude. Also, if the differ- 
ence of the meridian zenith distance of stars having nearly equal and 
opposite zenith distances be measured, these differences will be affected 
- in the opposite sense by aberration when observed in the evening and 
early morning. Consequently, if groups of stars symmetrically dis- 
tributed in right ascension are thus observed whenever they are visible 
in either of these circumstances throughout the year, it is possible to 
eliminate the constant of aberration from the observations entirely free 
from the effects of change of latitude. 

Airy’s experiments with the zenith telescope filled with water, com- 
bined with those of Michelson already mentioned, have set at rest most 
of the doubtful points in the theory of aberration, so far as they affect 
our problem. 

There is, however, a point about which we still know nothing, and 
that is the absolute velocity of translation of the solar system relative 
to the luminiferous ether which pervades space. If that velocity, as 
Villarceau has pointed out, has a sensible ratio, which we shall call A, 
to the velocity of light, then the observed value of the constant of 
aberration will be affected by a maximum quantity equal to Ax, the 
constant of aberration, and this will be multiplied by a further factor, 
never exceeding unity, depending upon the direction of the star whose 
aberration has been observed relative to the direction of the translation 
of the solar system through the luminiferous ether. It seems improb- 
able that this translation exceeds the known velocities of motion of 
the fixed stars with respect to each other, in which case the effect on 
the constant of aberration would be insignificant. But the question 
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should not be left in doubt, and therefore it is desirable that determina- 
tions of the constant of aberration should be made in both hemispheres, 
so as to eliminate the effect of a possible sensible value of A. Sucha 
determination of the constant of aberration must be regarded as one 
of the most pressing needs of exact astronomy in the present day. 
Accordingly, for the past eighteen months, the work has been in pro- 
cress at the Cape Observatory, followed out on the second of the 
previously mentioned methods. This plan affords not only a determina- 
tion of the constant of aberration, but a record of the variation of 
latitude, which for the future must be rigorously measured and taken 
into account in the reduction of all observations of the absolute position 
of celestial objects. 

In this review of the problem, I have endeavoured to show not only 
the intimate correlation of our problem with the whole basis of 
astronomy of precision, but also to point out the weak links in the 
chain of our data, and to find the best means of strengthening them. 

I have hitherto left all but unmentioned the determination of the 
masses of the planets. When a planet has a satellite or satellites, this 
problem is best solved by determining the mass from observations of 
the satellite, and by computing from these observations the period and 
mean radius of the orbits, and hence the attractive force of the planet, 
on the same principle as we have seen that the mass of the sun was 
determined by the distance which it attracted the earth towards itself 
in a unit of time. The discovery of the satellites of Mars has enabled 
the mass of that planet to be determined with far greater precision than 
was previously possible ; but observations of these faint objects are re- 
served for telescopes far larger than any we can boast at the Cape. The 
same may be said of observations of the satellites of Saturn, Uranus, 
and Neptune; but the work has been adequately taken in hand at 
Pulkova and Washington. In 1891 a long series of observations of the 
satellites of Jupiter was made here, which it is hoped will contribute 
towards the accurate knowledge of the mass of that giant planet. The 
masses cf Mercury and Venus cannot be determined as independent 
problems ; they can only be arrived at by the effect of their attractions 
on other planets and on each other, and their ultimate values must 
depend on a complete discussion of the whole dynamical problem of the 
solar system. 

The value of the constant of precession will be continually better 
known as time goes on, from the daily routine operations of fixed 
observatories ; and the same may be said of the constant of nutation, 
although the latter requires more refined and special methods, such as 
those which have been so long and successfully followed with the prime 
vertical transit at Pulkova, But with regard to both these constants, 
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and more especially that of nutation, it still remains to be seen whether 
the last refinement of existing determinations is not to a considerable 
extent vitiated by change of latitude which was unsuspected at the 
time when the values were deduced. 

The remaining weak links of the whole chain of astronomical con- 
stants which are capable of direct measurement are : 


1. The figure of the earth. 

2. The constant of aberration. 
3. The solar parallax. 

4. The mass of the moon. 


1. Figure of the Earth.—Towards this problem a noteworthy contribu- 
tion has been made from South Africa by the completion of its geodetic 
survey. The work is only just finished—an account of it will soon be 
published ; and Colonel Morris, R.E., whose indefatigable zeal I have 
had occasion to mention more than once, has left our shores to rejoin 
the corps whose reputation he has so well sustained during his ten 
years of active labour in this colony and Natal. The work that he has 
done will be of permanent value to science, and of infinite practical use 
to the Colony. 

~ 2. Constant of Aberration.—I have already dwelt on the reasons which 

require that this determination should be repeated, and the fact that 
observations for the purpose have been in progress at the observatory 
for the past eighteen months. 

3. Zhe Solar Purallax.—Thirteen years ago I gave from this chair a 
history of our knowledge of this determination, and the principles of 
the various methods available for the purpose. Since then we have had 
another transit of Venus in 1882, and a great deal of further evidence 
on the whole subject. As the result of all this, I find no occasion to 
modify in a single phrase the opinions which I then expressed. The 
transits of Venus have proved to be among the most costly and least 
satisfactory of all the trigonometrical methods. The collateral results 
which they have furnished in the way of determining accurately many 
important geographical positions, in stimulating the invention of 
methods and instruments, must be regarded as far more valuable than 
the results they have afforded or are capable of affording towards the 
determination of the solar parallax. 

The opinion which I advanced in my former address, viz., that 
observations of minor planets afford the best trigonometrical method of 
determining the solar parallax, has been more than confirmed, and I 
would add now, with further experience, not only the best method, but 
the only trigonometrical method which, when properly executed, is 
free from suspicion of systematic error. 
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That these views have been very largely shared by astronomers 
appears to be evidenced by the fact that, in the scheme which I pro- 
posed for execution in 1889, no fewer than twenty-seven observatories 
co-operated in observing the comparison stars on the meridian, and all 
the observatories in the Northern Hemisphere which are provided with 
modern heliometers took part in the work in co-operation with the 
Cape Observatory. Professor Auwers, the official head of German 
astronomy, came to the Cape to share my labours. 


Dr. Gill then proceeded to give a detailed account, with the aid of 
diagrams, of the observations carried out in 1889 on the minor planets 
Victoria and Sappho. He showed that the observations of Victoria had 
been designed to furnish, concurrently with a determination of the solar 
parallax, a determination of the mass of the moon. He exhibited a 
diagram which showed that the apparent tabular errors of Victoria were 
represented by a curve of twenty-seven days’ period, which curve was 
exactly accounted for by an error of ,4, part in the hitherto accepted 
constant of the lunar perturbation. The direct determination of this 
constant has hitherto rested on meridian observations at Greenwich, 
Konigsberg, Paris, and Washington. The results from these different 
authorities differed more inter se than did any of the fifteen independent 
sets of results derived from the observations of Victoria from their 
mean ; and it seems certain that through these few months of refined 
observation in 1889 we have arrived at a more accurate knowledge of 
the mass of the moon than that obtained by meridian observations 
during three-quarters of a century at the principal observatories. The 
results of the solar parallax derived in separate groups—of which there 
were fifteen for Victoria and six for Sappho—were then shown, and 
proved to be much better in accord not only than the results derived 
by combining the observations of different transit of Venus stations, 
but were also actually more concordant than were the results derived 
by different astronomers from the discussion of the self-same observa- 
tions of a transit of Venus. 

Dr. Gill concluded that the sun’s mean distance was, in the nearest 
round numbers, 92,700,000 miles, and that these figures could not be 
100,000 miles in error, and that the mass of the moon was slightly 
greater than <4, part that of the earth. 

Dr. Gill then proceeded as follows : 

I have addressed the Society at such length on a special subject that 
but little time is left to review the work of the Society, and of scientific 
workers in South Africa generally, during the past two years. 

THE GEODETIC SuRVEY.—The completion of this work has been 
already mentioned in connection with its scientific importance as a con- 
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tribution to the great astronomical problem which we have been consider- 
ing. From a more everyday point of view, however, its importance to 
the Colony is infinitely higher. In my last address in 1881, I urged its 
commencement; I rejoice now to be able to announce its eminently 
satisfactory conclusion. As akindred subject may be here mentioned 
Mr. Fourcade’s remarkable paper ‘On the Measurement of Angles by 
Repetition,’ in which the writer, in my opinion, has cleared up the pre- 
vious causes of failure in this method of measuring horizontal angles. 

ASTRONOMY has found in Mr. A. W. Roberts, of Lovedale, a valuable 
worker, especially in the field of variable stars, His catalogue of 
southern variables, and his note on the variations of R. Are, are 
welcome contributions to our ‘ Transactions.’ 

NaATuRAL History.—Mr. Péringuey has been our most active 
member ; his exhibits of parasitic insects, and original observations and 
discoveries in the same field, have been among the most interesting and 
useful minor contributions to the Society. His three papers, though 
dealing with one group of South African insects—Coleoptera—differ in 
scope. The ‘Third Contribution to the South African Coleopterous 
Fauna’ deals with a collection formed by Mr. A. W. Erickson during two 
visits to Northern Ovampoland and the adjacent tracts. His ‘ Fourth 
Contribution’ describes new species in the collection of the South 
African Museum ; while in the ‘ Descriptive Catalogue of the Coleoptera 
of South Africa’ we have the commencement of a work intended to 
include the entire coleopterous fauna up to 16° south latitude. This 
Jast is most important as the first instalment of a much-needed work, 
dealing thoroughly and completely with a very large and characteristic 
portion of the South African insect fauna, embracing as it does all 
the known Cincindelide, or tiger-beetles inhabiting the sub-region, and 
giving diagnosis of the sub-families and genera, as well as descriptions 
of all the species. 7 

To Dr. Muir the Society is indebted for energetic action with respect 
to the record, and we may hope afterwards the protection by Govern- 
ment, of Bushmen drawings. Of exhibits—the discussion of which has 
led to many an interesting evening—lI do not propose to speak in detail ; 
but I would express my regret that no more complete and permanent 
record exists of discussions which were full of interest at the time. 

I note with pleasure the accession to our Society of some new members 
who have given proof of capacity and desire to become active workers 
in the rich field which South Africa opens in nearly every department 
of natural science. 

I feel sure that the Society will be with me if I ask it to record an 
expression of the satisfaction with which it notes the provision that has 
at last been made for the building of a new Museum more worthy of the 
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Colony and of the scientific treasures which it is its duty to exhibit and 
to guard. Iam persuaded also that the Society will join me in con- 
gratulating the Government on the wise step it has taken in the estab- 
lishment of a Bacteriological Institute, and on securing so able a 
bacteriologist as Dr. Edington to carry out the many important researches 
required in this department. 

In resigning this Chair, I desire to record my regret that my own 
complete absorption, for the time, on a special research has prevented me 
from taking a wider and more active part than I might otherwise have 
done in the general business of the Society. In the hands of my suc- 
cessor, Dr. Marloth, I feel assured these duties will not be neglected. 
No member of the Society has shown a deeper or truer interest in its 
success—no one a more fertile power of adding interest to its meetings. 
His geological and botanical exhibits have been more numerous than 
those of any other member, and he has taken a leading share in all our 
discussions. As an accomplished chemist, geologist, and botanist, he is 
peculiarly fitted to be our President, especially at the present time, when 
it will become one of his first duties to urge upon Government the 
necessity for setting on foot a systematic geological survey of the 
Colony. 

For the discharge of this public duty, and the many duties which a 
President owes the Society, I now resign to Dr. Marloth this Chair. 


ORDINARY MONTHLY MEETING. 
Wednesday, August 30, 1893. 
Mr. R. Maruotsu, Ph.D., M.A., President, in the Chair, 


The undermentioned presents were announced, and the thanks of the 
Society voted to the donors : 

Results of Rain, River, and Evaporation Observations made in N. S. 
Wales in 1891. 

Results of Meteorological Observations made in N. 8. Wales in 1890. 

Sitzungberichte der Kaiserlichen Akademie der Wissenschaften, 
Band CI., Heft 7, 8, 9, 10. 

Bulletin de la Société Impériale des Naturalistes de Moscou, 1893, 
No. 1. 

Memorias y Revista de la Sociedad Cientifica ‘Antonio Alzate,’ 
Tomo VI., Nos. 9 and 10. 

Records of the Geological Survey of N.S. Wales, Vol. III., Part 3, 
1893. 

Feuille des Jeunes Naturalistes, Nos. 273, 274. 
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Mr, T. STEWART, Engineer of the Table Mountain Reservoir Works, 
then read his paper on ‘Table Mountain as a Source of Water-power.’ 

Dr. GILL, after complimenting Mr. Stewart upon his paper, said they 
had an enormous source of power on Table Mountain, of which they at 
present made no practical use. They had never been able to arrive at 
an estimate of this power until this paper of Mr. Stewart’s was brought 
before them. He believed that Mr. Stewart had understated the actual 
power that could be obtained. He thought Mr. Stewart’s statements 
would draw attention to the fact that this power could be utilized for 
working the electric light in Cape Town. Parliament in its wisdom had 
seen fit to divide the principal part of Table Mountain into areas, one 
set of which were suitable for collecting rain-water, and the other for 
making reservoirs. To one set of municipalities they had given those 
suitable for making reservoirs, and to the other set those suitable for 
collecting the water, with the happy result that they could not both 
collect and store their water to the best advantage; and from the 
harmonious manner in which such people managed matters, it seemed 
that there might possibly be some difficulty in connection with this. 
He believed that there would be sufficient power with accumulators to 
run 10,000 electric lamps. He thought the subject was by no means 
threshed out, and that the Society might well revert to it on a future 
occasion. 


ORDINARY MONTHLY MEETING. 
Wednesday, September 27, 1893. 
Mr. R. MARLOTH, Ph.D., M.A., President, in the Chair. 


The undermentioned donations were announced, and the thanks of 
the Society voted to the donors: 

Feuille des Jeunes Naturalistes, No. 275. 

Passegna della Letteratura Siciliana, Year 1., No. 2. 

Memoirs and Proceedings of the Manchester Literary and Philo- 

sophical Society, Vol. VII., Nos. 2 and 3. 

The retiring PRESIDENT (Dr. Gill, F.R.S.) then delivered the Presi- 
dential Address, treating principally of the determination of the Solar 
Parallax from the observations of the minor planets Victoria and Sappho 
in 1889. 

Dr. Muir, in moving a vote of thanks to Dr. Gill for his interesting 
and instructive address, testified to the great scientific value of the 
results obtained. 

Dr. Murr in his remarks also referred very strongly to the absence 


Ixii The Transactions of the South African Philosophical Society 


of all interest in the study of science in the Colony, and expressed the 
hope that something would be done in the near future to remedy the 
existing state of things. 


ORDINARY MONTHLY MEETING. 
Wednesday, October 25, 1893. 
Mr. R. MARtotuH, Ph.D., M.A., President, in the Chair. 


Professor REGINALD SMITH was duly elected an ordinary member of 
the Society. 

The undermentioned donations were announced, and we thanks of 
the Society voted to the donors: 

The American Anthropologist, Vol. VI., Nos. 1 and 2. 

Feuille des Jeunes Naturalistes, No. 276. 

Journal of the Cincinatti Society of Natural History, Vol. XV., 

Nos. 3 and 4, Vol. XVI., No. 1. 

Occasional Papers of the California Academy of Sciences, Vol. III. 

Evolution of the Colours of the North American Land Birds. 

Jahrbiicher der K. K. Central Anstalt fiir Meteorologie und 

Erdmagnetismus, 1891. 
Sitzungberichte der Kaiserlichen Akademie der Wissenschaften, 
Band C., Heft 8-10; Cl, Heft 1-6. 
Bulletin of the U. S. National Museum, No. 40. 
Publications of the U. S. National Museum, Smithsonian Institution : 
Instructions for collecting Mollusks, and other Useful Hints for 
the Conchologist. 
Directions for collecting and preserving Insects. 
Directions for collecting Reptiles and Batrucians. 
Directions for collecting, preparing, and preserving Birds’ Eggs, 
and nests. 
Directions for collecting Recent and Fossil Plants. 
Directions for collecting Birds. 

Proceedings of the U. S. National Museum, Vol. XIV., 1891. 

Smithsonian Report, U. 8. National Museum, 1890. 

Proceedings of American Philosophical Society, Nos. 139, 140. 

Proceedings of the Academy of Natural Sciences of Philadelphia, 1892, 

Part 2. 

Professor GUTHRIE exhibited a piece of recently petrified wood found 
.in False Bay, and explained that the process is due to impregnation of 
the wood with lime and silica. 

Dr. MARLOTH made some remarks on the process leading to such 
petrification. 
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Dr. MARLOTH then read his paper on ‘Some Scientific Results of an 
Excursion to the Hex River Mountains.’ 

In the discussion that followed, Mr. Brapy discussed at length the 
entomological discoveries made during the expedition. 


ORDINARY MOoNTHLY MEETING. 
Wednesday, November 29, 1893. 
Mr. R. MaArtoru, Ph.D., M.A., President, in the Chair. 


Messrs. W. J. BUISSINNE and W. WESTHOFEN were elected ordinary 
members of the Society. 
The undermentioned donations were anounced, and the thanks of the 
Society voted to the donors : 
Bericht des Vereins fiir Naturkunde zu Kassel, 1891-92, XX XVIII. 
Catalogue of Section I. of the Museum of the Geological Survey of 
Canada. 

Jahresbericht des Vereins fiir Erdkunde zu Dresden. 

Memorias y Revista de la Sociedad Cientifica ‘Antonio Alzate,’ 
Tomo VI., Nos. 11 and 12. 

Meteorological Observations made at the Adelaide Observatory in 
1884-85. 

Bulletins de Académie Royale des Sciences, etc., de Belgique, XXIL., 

DEX, XOX; SOX Ss 
Annuaire de |’Académie Royale des Sciences, etc., de Belgique, 1892, 
1893. 

Report of the Fourth Meeting of the Australasian Association for 

the Advancement of Science. | 

Sydney Observatory Astronomical Results, 1879-80-81. 

Report of the Trustees of the Australian Museum, 1892. 

Mr. R. TRIMEN called special attention to the fine series of photo- 
graphs presented to the Society by Dr. Emil Holub, illustrative of that 
well-known traveller’s South African Exhibition given in Prague and 
Vienna. These well-executed photographs represent a selection of the 
more interesting zoological and anthropological groups exhibited, there 
being thirty-five of the former and twenty-one of the latter. In the 
zoological set twenty-three illustrate the mammalia, eleven the birds, 
and one the reptiles. The larger mammals of South Africa are well 
represented, and most of the groups are remarkably numerous in char- 
acteristic specimens of both sexes and of the young animals also. The 
same remark applies to the birds, whose nests are shown as well in | 
several instances. The anthropological set illustrates the dwellings, 
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implements, arts, and daily life of the South African native tribes 
(Bushmen, Kalahari tribes, Bechuana, Matabele, Matoka, etc.), and the 
life-size figures photographed exhibit both anatomical accuracy and 
much artistic skill. 

In a letter to the Museum transmitting these photographs 
(September 20, 1893), Dr. Holub desires that they may be conveyed to 
the Society with the expression of his most profound esteem. He adds 
that a similar set has been graciously accepted by her Majesty the 
Queen, and that he has sent others to the Zoological Society of London, 
the African Ethnological Congress at Chicago, and the United States 
Agricultural Department at Washington. 

An idea of the magnitude of the interesting exhibition thus 
illustrated may be had from Dr. Holub’s statement that the cost of 
mounting the specimens, of showcases, and incidental matters amounted 
to £12,000. The Society will be interested in hearing that Dr. Holub 
contemplates another South African expedition in the beginning of next 
year, and that he proposes to present to the South African Museum 
some of his zoological specimens, and also some large showcases. 

Mr. A. W. RoBerts’ paper, entitled ‘Central Paths of Solar Eclipses 
visible in South Africa as Total or Annular Eclipses during the Twentieth 
Century,’ was then read. | 

Dr. MARLOTH made some additional remarks about the height of 
Matrosberg ; new observations, independent of the former mace by 
Mr. Meiring, have enabled him to state that Matrosberg is, roughly 
speaking, 600 feet higher than the Winterhoek. 


ORDINARY MONTHLY MEETING. 
Wednesday, February 28, 1894. 
Mr. R. Maruiortu, Ph.D., M.A., President, in the Chair. 


The undermentioned presents were announced, and the thanks of the 
Society voted to the donors: 

Observations of Transit of Venus, 1874, made at Stations in N.S. 
Wales. 

The American Anthropologist, Vol. VI., Nos. 3 and 4. 

Bulletin de la Société Impériale des Naturalistes de Moscou, 1893, 
Nos. 2 and 3. . 

Catalogue of a Stratigraphical Collection of Canadian Rocks prepared 
for Chicago Exhibition (G. 8. of Canada). 

Annual Report of Geological Survey of Canada, Vol. V., Parts 1 
and 2, and maps, 1890-91. 
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Proceedings of California Academy of Sciences, Vol. I11., Part 1. 
Journal of Cincinnati Society of Natural History, Vol. XVI., 

Parts 2 and 3. 

Proceedings of American Philosophical Society, No. 141. 
Transactions of Canadian Institute, No. 6, or Vol. III., Part 2. 

Fifth Annual Report of Canadian Institute, 1892-93. 

Memorias y Revista de la Sociedad Cientifica, ‘Antonio Alzate,’ 

Tomo VII., Nos. 1 and 2, 3 and 4. 

Proceedings and Transactions of Nova Scotian Institute of Science, 

Second Series, Vol. I., Part 2. 

Actes de la Société Scientifique de Chile, Tome IIL, Parts 1 and 2. 
Proceedings of Davenport Academy of Natural Sciences, Vol. V., 

Part 2. 

Records of Geological Survey of N. S. Wales, Vol. III., Part 4. 
Occasional Papers of California Academy of Sciences, Vol. IV. 
A Classed and Annotated Bibliography of the Palzozoie Crustacea, 

1698-1892. 

Feuille des Jeunes Naturalistes, Nos. 278, 279, and 280. 
Collection of Papers by Professor Liversidge, of Sydney University : 
1. On the Origin of Moss Gold. 
. On the Condition of Gold in Quartz and Calcite Veins. 
. On the Origin of Gold Nuggets. 
. On Crystallization of Gold in Hexagonal Forms. 
. Gold Moiré Métalique. 
6. A Combination Laboratory Lamp, Retort, and Filter-stand. 

Mr. R. TRIMEN exhibited a skin of Vipera rhinoceros, Schlegel 
(=Lchidna Gabomca, Dum. et Bibr.), recently received at the Museum 
from Mr, J. L. Krige, who wrote that the snake was killed near the 
terminus of the Pungwe River Railway. This near relation alike of the 
Puff Adder and the ‘River Jack’ (V. nasicornis, Shaw) is much more 
strikingly coloured and marked than either of those congeners, and is 
specially characterized by the extreme regularity of the markings— 
alternate reddish parallelograms and dark-brown figures like an hour- 
glass—forming a conspicuous band down the middle of the whole length 
of the back. From the descriptions published, this viper appears to 
possess at the extremity of the head, between the nostrils, two large 
spiny horn-like scales, but nothing approaching in size to the nasal 
process so conspicuous in the ‘ River Jack.’ 

V. rhinoceros has long been known to have a wide range, from the 
Gaboon in equatorial West Africa as far down as Damaraland, and it 
was met with once at Borer in Mozambique by Dr. Peters. It does not 
appear to have been observed in extra-tropical South Africa hitherto. 
Dr. Peters’ specimen had swallowed an ichneumon (Bdeogale crassicauda). 
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Dr. MARLOTH exhibited a branch of the Euphorbia virosa, collected on 
the mountains near Prieska. The milky juice of the plant was one of 
the materials used by the Bushmen for their arrow-poison. 

Another exhibit from the same locality was a very pretty fungus. 
The mycelium covered the rocks close to deposits of feces of rock 
rabbits, and Dr. Marloth was of opinion that this fungus was parasitic 
on the exudations from these deposits. It was a new species—perhaps 
even a new genus. 


ORDINARY MONTHLY MEETING. 
Wednesday, May 30, 1894. 
Mr. R. MARLoTH, Ph.D., M.A., President, in the Chair. 


The undermentioned presents were announced, and the thanks of the 
Society voted to the donors : 
Memorias y Revista de la Sociedad Cientifica ‘Antonio Alzate,’ Tomo 
VII., Nos. 5 and 6. 
Bulletin of U.S. National Museum, Nos. 44 and 45. 
Feuille des Jeunes Naturalistes, No. 281. 
Memoirs and Proceedings of Manchester Literary and Philosophical 
Society, Vol. VIII, No. 1. | 3 
Proceedings of Scottish Microscopical Society, No. 1, and 1891-92, 


1892-93. 
Annalen des K, K. Naturhistorischen Hofmuseums, Band VIII., 
Nos. 1, 2, 3, 4. 


Sitzungberichte der Kaiserlichen Akademie der Wissenschaften, 
Band CII., Heft 1-3, 4-5, 6-7, 

Results of Rain, River and Evaporation Observations made in New 
South Wales, 1892. 

Diagram of Isothermal Lines of N. S. Wales. 

On Meteorite, No. 2, from Gilgoin Station. 

Pictorial Rain Maps. | 

Moving Anti-Cyclones in Southern Hemi- 

sphere. 

Hailstorms. / 

Mr. PERINGUEY exhibited some examples of a nematod worm, a 
Mermis, spec. ignot., a new parasite of our migratory locust, Pachytilus 
nugratorius. 

These thread-like worms, it is daily asserted, destroy the locust in 
the body of which they undergo their development, some of the 
specimens -of locusts exhibited containing as many as four of these 
worms. 


By H. C. Russell, F.R.S. 
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The embryos of Mermis are armed with spines, and bore their way 
out of the egg membrane, and perhaps also into the bodies of the 
hosts. 

In the Gordiide the sexes are distinct, and the digestive apparatus is 
in rudimentary condition. It is not quite certain how or where the 
pairing occurs. 

When the time of maturity of the ova has come, the female Mermis 
endeavours to bury herself in the soil, either for mating, as some 
suggest, or simply to deposit the eggs in a damp or moist spot, if, as 
others assert, the embryo has already been impregnated before it bored 
into the host. 

Whatever the process may be, the embryos are viviparously repro- 
duced, and being set free, they pass a certain time of their early life in 
the earth. 

They are very tenacious of life, and are reputed to be able to with- 
stand complete desiccation for a long period without injury to their 
vital powers (Cobbold). 

The growth of Mermis is very rapid. I have seen examples over 
twelve inches long in the bodies of young locusts that had shed their 
third skin only, and could not thus be older than twenty days. From 
all accounts, the host dies from, or after, the exodus of the parasite ; 
moisture, however, is absolutely necessary to the development of this 
parasite on a scale sufficient to check in a sensible manner the number 
of locusts now found everywhere, and it is thus doubtful if the efficacy 
of Mermis proves to be very great. 

Mr. PERINGUEY laid on the table the MSS. of the Descriptive Cata- 
logue of the South African Coleoptera, family Carabide, Part 1. 

The PRESIDENT read Dr. Schénland’s paper on some skulls in the 
Albany Museum, illustrated by some photographs. 

Mr. FouRCADE made some interesting and lengthy remarks on the 
paper, relating his own experience in searching for anthropological 
remains in the Knysna and Humansdorp districts, and giving as his 
opinion that the skeletons he found there belonged to Strand-loopers, a 
different race from the Hottentots and Bushmen. 


ORDINARY MoNTHLY MEETING. 
Wednesday, June 27, 1894. 
Mr. R. MArtotu, Ph.D., M.A., President, in the Chair. 


The undermentioned presents were announced, and the thanks of the 


Society voted to the donors: 
3 
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Memorias y Revista de la Sociedad Cientifica, ‘Antonio Alzate,’ 
Tomo VII., Nos. 7 and 8, 9 and 10. 

The Mountain Club Annual, Capetown, January, 1894. 

Feuille des Jeunes Naturalistes, Nos. 283 and 284. 

Bulletin de la Société des Sciences Naturelles de Ouest de la 

France, Tome IV., Part 1, 1894. 
Memoirs and Proceedings of Manchester Literary and Philosophical 
Society, Vol. VIII., No. 2. 

Revista del Museo de la Plata, Tomo IV. 

Actes de la Société Scientifique du Chili, Tome III., Part 3. 

Boletin de la Sociedad Geografica de Lima, Tomo III. 

Meteorological Observations made at Adelaide Observatory, etc., 

1886-87. 

Transactions of Canadian Institute, Vol. IV., Part 1. 

Seventh Annual Report of Canadian Institute, 1893-94. 

Mr. TRIMEN exhibited some ants, of the family Formicide, received 
from Mr. J. M. Hutchinson, of Estcourt, Natal, who wrote that they 
had been found in a nest of ‘ white ants’ (Termites). 

The ants consisted of not only a few females whose wings had 
dropped off, and two sizes of workers, but also of about a dozen speci- 
mens in general structure and size agreeing with the large workers, but 
with the abdomen enormously distended into a semi-transparent globe, 
containing a sweet liquid. 

There could be no doubt that these swollen honey-bearers stood in 
the same relation to the rest of their community as the famous honey- 
ants (first recorded from Mexico in 1832) to the species named Myrme- 
cocystus melliger. The latter, originally described by Dr. de Llave, in a 
Mexican journal, has received much attention subsequently from Wes- 
mael, Lucas and Professor Forel; but for the study and observation of the 
living insects we are indebted to the Rev. Dr. McCook, who discovered 
and investigated on the spot a closely-related form, Myrmecocystus hortus- 
deorum, in South Colorado, and published an admirable and most elabo- 
rate account of his researches in the Proceedings of the Academy of 
Natural Sciences of Philadelphia for 1881. 

In 1880, Sir J. Lubbock described and figured (Journ. Linn. Soe. 
Lond., Vol. XV., p. 185, pl. 8) a similarly swollen form of worker ant 
from Adelaide, South Australia, naming it Camponotus injlatus. 
Camponotus belongs to the same family and sub-family of ants as 
Myrmecocystus ; but the honey-ant now brought to notice from Natal is 
apparently one of the sub-family Attide, Mr. Peringuey being disposed 
to place it provisionally in the genus Phevdole. 

It is hoped that more particulars respecting this interesting species, 
and also specimens of the winged male and female, may be received 
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from Mr. Hutchinson, in which case Mr. Trimen intends to make a 
further communication to the Society. 

The Natal honey-bearer is only about half the size of the American, 
and less than half that of the Australian kind, being about } inch in 
length, while the gorged abdomen is about 52, inch in diameter. 

In the case of the American ants referred to, it seems clear that the 
helpless honey-bearers are not a distinct caste or class of the community, 
but merely a certain number of the larger workers which, in the 
economy of the nest, are utilized for the storage of honey. It would 
appear, also, that the honey-bearers must, as regards the later stages of 
their repletion, be crammed with honey by ordinary workers, as they 
must be quite unable to collect honey for themselves long before their 
extreme limit of abdominal distension is reached. They hang by their 
feet to the roof of special chambers provided deep down in the subter- 
ranean nest. 

Mr. McCook has seen three workers receiving honey from the mouth 
of one of the honey-bearers. He also traced the workers to the place 
where at night they collected the honey, and found that it was not 
derived from aphides, but from exudations on the surface of galls 
growing on the twigs of a dwarf species of oak. Analysis of the honey 
taken from the swollen honey-bearers showed it to be nearly pure 
grape-sugar. Dissection of the honey-bearers showed that the only 
portion of the digestive tract occupied by the honey is the abdominal 
portion of the cesophagus or crop, the other organs being greatly com- 
pressed backward by the hugely-distended crop. ‘The case is, in fact, 
held both by McCook and Forel as simply an extreme exaggeration of 
the habit common to all nectar-loving ants, of swelling the abdomen by 
taking a large quantity of honey into the crop, especially noticeable 
after they have been ‘milking’ the aphides. 

Mr. TRIMEN suggested that the very few cases hitherto met with 
among the very numerous species of ants tended to support the view, 
that conditions of a special and exceptional kind must be at work to 
make it worth while to withdraw from the general labour-strength of 
the community, and convert into living honey-pots, a certain propor- 
tion of the workers, for the most part the larger ones. 

‘Mr. PERINGUEY exhibited a snake, new to the Museum collection, 
and most probably new to science; also some flies (Zachyna sp.), 
which lay their eggs among those of the locusts, thus proving more 
effectual towards the destruction of the migratory locust than they 
would if infesting the locust itself. 

Mr. Bouvs introduced Mr. Schlechter to the meeting, and related at 
length the journey undertaken by the latter in search of botanic 
specimens. He spoke most eulogistically of the results of Mr. 
Schlechter’s investigations. 
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ORDINARY MoNnTHLY MEETING. 
Wednesday, July 25, 1894. 
Mr. R. Maruotu, Ph.D., M.A., President, in the Chair, 


Dr. J. A. Ross was elected an ordinary member of the Society. 
The undermentioned presents were announced, and the thanks of the 
Society voted to the donors : 
Annalen des K. K. Naturhistorische Hofmuseums, Meteoreisen 
Studien, III., von E. Cohen. 

Annales de la Faculté des Sciences de Marseille, T. I., No. 1, 2, 3; 
T. I., No. 41,02; TL. IML; Now, 2,3 and. 

Sketch and Check List of the Flora of Kaffraria, by J. R. Sim, 
F.L.S., Curator of Botanic Gardens, King William’s Town. 

Bulletin de la Société Impériale des Naturalistes de Moscou, 1893, 
No. 4, 1894, No. 1. 

Bericht des Vereins fiir Naturkunde zu Kassel, XX XIX. 

Journal and Proceedings of the Royal Society of N. S. Wales, 
Vol. XXVII., 1893. 

Dr. MARLoTH exhibited some botanical examples, one the well- 
known Citrullus vulgaris (melon), which enables the traveller to cross 
the wilds of the Kalahari Desert without danger of perishing from 
thirst. Also the fruit of a wild cucumber ; he had not yet seen the 
flower of the plant, but no species of Cucumis of South Africa was 
known to have such fruits. Both of these specimens came from 
Griqualand West (Asbestos Mountains). 

Dr. MARLOTH then read the following note on Fulgurites from 
Griqualand West : 

On the western side of the Asbestos Mountains is a small area of 
fine white sand, while the surrounding plains are formed by red or 
yellow soil. This spot is called Witsand, and is well known to the 
people of the country on account of three peculiarities : 

1. It contains the fulgurites. 

2. It produces a peculiar sound if one walks on it. 

3. It possesses a small pan of permanent water. 

The pool of water is only small, apparently not enough for a couple 
of spans of oxen, but hundreds of cattle may quench their thirst 
without reducing the quantity of water in it. 

The sound which the sand produces if people or animals walk over 
itis not like that of the so-called ‘musical sand,’ but a kind of roaring 
noise, on account of which it is called ‘ Brillzand.’ Not having been 
on the spot, I am unable to offer an explanation. 
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The fulgurites are found sticking out of the sand-dunes for several feet, 
and by removing the sand one has succeeded in obtaining them six feet 
long or more. They are quite similar to those found in other countries, 
in Europe, or the Sahara, and consist of grains of sand fused together by 
the electris spark of lightning. This is, to my knowledge, the only 
locality in South Africa where they occur, and when I first heard of them 
I had no clue to the peculiar fact that they should not be found in other 
parts of the country where sand-dunes exist. Then I had not heard 
of the existence of that permanent pool of water, but when I was 
informed that the fulgurites occurred only in the white sand in the 
neighbourhood of the water, the problem appeared to me much simpler. 
There is apparently a large quantity of water in the subsoil of this 
locality, probably an underground stream, blocked by a dyke of igneous 
rock, and thus compelled to rise nearer to the surface in order to get 
over the bank in its bed. The subsoil is consequently moist, and the 
lightning will strike this locality oftener than the surroundings. In 
its way through the dry sand the lightning fuses the sand and forms 
these tubes. 


ANNUAL GENERAL MEETING. 
Wednesday, August 29, 1894. 
Mr. R. MArtotu, Ph.D., M.A., President, in the Chair. 


The Reports of the Secretary and Treasurer were read and adopted. 
The members present proceeded to the election of a President and 
Council for the ensuing year, with the following result : 


R. MarwotH, Ph.D., M.A., President. 

H. Bouus, F.L.S. 

W. Hz. Finuay, M.A., F.R.A.S. 

Rev. G. H. R. Fisk, C.M.ZS. 

De Ginn, bebe F.R-S. 

F. Gururie, LL.B. Members 
T. Murr, LL.D., M.A., F.R.S.Ed. ae 
L. PERINGUEY, F.E.S. 

Hon. C. A. SmitH, M.A. 

T, STEWART, M.Inst.C.E. 

R. Trimen, F.R.S., F.L.S., F.Z.S. 


The President then delivered the Annual Address, at the conclusion 
of which the thanks of the meeting were voted to him. 
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REPORT OF THE PROCEEDINGS OF THE SOUTH 
AFRICAN PHILOSOPHICAL SOCIETY, 


During the year ending July 31, 1894. 


1. Since the last Annual General Meeting eight Ordinary Meetings 
have been held. The average attendance of members has been nine, 
and of visitors five, making an average total of fourteen. 

2. At the Ordinary Meetings eight papers have been read on the 
subjects Astronomy, Engineering, Geology, Meteorology, and Natural 
History. 

3. A large number of presents of books has been received during the 
year ; a list of these will be published in the Proceedings of the 
Society. 

4, During the year five ordinary members have been elected, two 
have resigned, and the names of three have been removed for non- 
payment of their subscriptions. ‘The total number of ordinary 
members is sixty-one. 

5. Since the last Annual General Meeting, Vol. VIII., Part 1, has 
been published. The MSS. of Vol. VII., Part 2, containing the 
second part of the Descriptive Catalogue of S. A. Coleoptera, is ready 
for press, but the illustrations have not yet been delivered by the 
artist. 

L. PERINGUEY, 
General Secretary. 
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The Treasurer’s Account 
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ANNUAL ADDRESS TO THE MEMBERS 
OF THE 


SOUTH AFRICAN PHILOSOPHICAL SOCIETY, 
On AvuaustT 29, 1894. 
By THE PRESIDENT, R. MARLOTH, PH.D., M.A. 


On THE MEANS OF THE DISTRIBUTION OF SEEDS IN THE SOUTH 
AFRICAN FLORA. 


In most learned bodies and societies it is customary for the president 
to deliver an address some time during the year of his office. In some 
cases this is done at the beginning, in others at the closure of the term 
of office ; and as our Society has adopted the latter mode, I to-night 
enjoy the privilege of addressing you on a subject connected with the 
science which, in spite of the pressure of professional work, has re- 
tained such a charm for me that I cannot refrain from devoting many 
an hour to further researches in its fields. The result of this work 
will appear insignificant in comparison with those of the labours of my 
predecessor in this chair, for the problem mentioned in his last address, 
viz., the exact determination of the parallax of the sun, is of such a 
magnitude and importance that it appeals to the whole of the scientific 
world, and that the results of these researches, published lately, attract 
universal attention. My subject must be satisfied with the interest 
which is bestowed on it by a much smaller community, but as the 
object of our Society is the advancement of philosophy in its entire- 
ness, every stone that helps to further or to adorn its building will be 
welcome. Ona former occasion I had the honour to lay before you 
some notes on the adaptation of the plants of South Africa to the 
peculiar conditions of the climate—conditions which in many cases 
have produced most marvellous, one might almost say most ingenious, 
forms of vegetable life. 

To-night I beg leave to direct your attention to another chapter of 
the life-history of our plants, namely, to the ways and means by which 
they secure the spreading of their seeds. One of the distinctions 
between animals and plants is that the former possess the power of 
voluntary locomotion, and the latter not. This is only generally true, 
for there are many exceptions on both sides among the lower forms of 
organic life. Many animals are fixed permanently to their locality, 
and many plants move about in such a way that, although it cannot be 


Presidents Address lxxv 


called instinct, it is something very similar to it. Hence, it might 
appear that the plants are generally at a great disadvantage in com- 
parison with the animals, being fixed to the spot on which they begin 
their life, while the animals are at liberty to move about and occupy 
the regions that suit them best. There is, however, one important 
faculty possessed by plants, which does not only balance this draw- 
back, but often accords them a considerable advantage over the animals, 
namely, their power of spreading their progeny over wide areas before 
they settle at a permanent spot for the entire length of their existence. 
While broad rivers or high mountains effectively block the way for 
many animals, while the inhabitants of a swamp or lake are generally 
unable to cross the dry region that separates them from another similar 
locality, such obstacles are easily overcome by the seeds of many plants. 
If the latter did not possess the means of dissemination, and their off- 
spring were consequently to germinate in close proximity to the parents, 
it would lead to a deadly competition between the individuals most 
similar to each other ; it would favour close fertilization, and weaken the 
reproductive power of the species, and it would further endanger its 
existence by restricting it to a limited area, which local changes may 
render unfit for it, while many other suitable localities would remain 
unoccupied. Effective arrangements for securing the spreading of its 
seeds are consequently one of the most necessary outfits of a plant in 
the general struggle for existence, and although hundreds or thousands 
of its seeds may be carried to unsuitable localities, the others that do 
succeed in reaching a congenial spot are more than sufficient to propa- 
gate its kind. What does it matter if even 99 per cent. of the seeds of 
an orchid or of a heath are carried to localities not fit for them when a 
single plant produces thousands or millions of seeds every year? The 
object is secured, although it may appear to us by wasteful means. 

The contrivances for securing this object are manifold, although the 
agents which act as auxiliaries to the plants are only small in number. 
These agencies are the wind, water, and animals, and sometimes the 
contraction of certain tissues of the fruits. Seeds are adapted to dis- 
tribution by the wind either by their smallness and lightness or by 
appendages. Small seeds that are easily carried away by wind of 
moderate strength are of common occurrence in several orders largely 
represented in South Africa, ¢.g., Scrophularinee, Crassulacee, Cam- 
panulaceze, Lobeliacew, and many genera of other orders. 

It is specially noteworthy that the capsules containing these seeds do 
not drop them all at once, but opening gradually, they allow the seeds 
to depart one by one whenever the seed-vessels are sufficiently shaken 
by the wind. One may hear the seeds rattle in the dry capsules of 
many of these plants, one of them (Montinia acris) having been sur- 
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named bergklapper (mountain rattle) accordingly. How easily plants 
are spread in this way over vast regions is well illustrated by our wild 
tobacco shrub (Nicotiana glauca), a citizen of South America. From 
Cape Point to the tropic of Capricorn, and even beyond it, I have seen 
this plant everywhere, few days of my travels having passed without 
my coming across some specimens of this intruder. 

The capsule very often acts as a catch for the wind, imparting a 
greater force to the seed when thrown out—e.g., the pods of Crotalaria, 
Podalyria, Lessertia, and other leguminous genera. As one of the most 
ingenious arrangements of this kind, Cysticapnos Africana may be men- 
tioned. The capsule is largely inflated ; the epicarp is a thin membrane, 
the mesocarp a delicate spongy tissue, and the endocarp forms a flat 
central receptacle. This central portion, which contains the black 
shining seeds, is suspended from the edges of the epicarp by means of 
thin threads. When the capsule opens, the endocarp remains attached 
to the stalk like the septum of the cruciferous fruit, and the two hollow 
valves, attached to the endocarp only by means of the threads, render 
this light structure so bulky that, although it weighs only one grain, 
its volume is a little more than 4 cubic inch, and its specific gravity 
consequently ‘004, or about 4, that of cork. 

The seeds of orchids and heaths, in themselves smaller than most of 
those just mentioned, are light and buoyant like the finest dust, for 
these tiny things consist of a thin seed-coat loosely surrounding an 
almost invisible kernel (see Figs. 1 and 2). But even knowing this, it 
is surprising that it takes 26,000 seeds of a large-flowered heath (Hrica 
coccinea), to make one gramme, or 1700 to the weight of one grain. 

Some seed-vessels are so light and papery that every gust of wind 
carries them along the ground, ¢.g., Cassia ardchoides, and others are so 
largely inflated that the effect is the same, ¢g., Aitonia Capensis, Cardio- 
spermum Halicacaba, Erythrophysa undulata, Melianthus major, Sutherlandia 
Jrutescens. In afew cases it is the inflated calyx that assists in the 
same way, ¢.9., Leoyena glabra and in Dombeya Natalensis the petals 
become enlarged and papery after the flowering season. 

The appendages adapted to the action of the wind are either wings 
or hairs or tails. The simplest case is represented by the flat seeds of 
Aloe, Morea, Watsonia, and many other genera of the orders Liliacez, 
Iridaceee, and Amaryllidacez. 

On other seeds the margin is extended into a membranous wing, ¢.9., 
many Iridacee and Caryophyllacese, Leucadendron adscendens and L. 
grandiflorum, Augea Capensis, Catophractes Alexandri, Montinia acris, 
Tecoma Capensis, Pteroxylon utile. This often becomes a one-sided wing, 
e.g., the Clanwilliam cedar (Callitris arborea); while in Anacampseros the 
seed is covered with numerous little wings. 
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More often the wings occur on the fruit. 


Umbelliferze are provided with a membranous margin, ¢.g., Hydrocotyle, 


1 (40x) 


1. Disa uniflora, Berg., seed, magnified 40 diameters.—2. Disa ferruginea, Berg. 
seed, magnified 40 diameters.—3. Protea mellifera, R. Br., achene,—4. Leuca- 
dendron argenteum, R. Br., nut while falling from the tree.—5. Barleria Burchel- 
liana, N. a. E., one half of dry capsule, forced open.— 6. Same plant, seed moistened 
and dried again.—7. Schotia latifolia, Jacq, seed with fleshy arillus.—8. Strelitzia 
augusta, Ait., seed with fibrous arillus.—9. Andropogon contortus, L.: g, glume 
enclosing the fruit ; a, awn, dry.—10. The same, magnified 5 diameters. 


Bubon Galbanum, Pastinaca Capensis ; an oblong wing of considerable 
size occurs on Terminalia porphyrocarpa and other Combretaceee ; two 
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The schizocarps of several 
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parallel wings on /Pterodiscus speciosus, and two opposite wings on the 
achenes of the disc flowers of Dimorphotheca. There are three wings on 
the achenes of numerous species of Tripteris, and on the fruits of Begonia, 
Portulacaria afra, Dodonea Thunbergu, Oxygonum alatum ; four wings on 
Zygophyllum, Combretum primigenum and other species of Combretum ; 
five wings surrounded by the finely-lacerated calyx on Lwederitzia pen- 
taptera from Damaraland ; and six wings, with some additional crests, 
on the pretty Zriaspis hypericoides in Southern Bechuanaland. The 
fruitlets of Chenopodiaces, ¢.g., Atriplex, are provided with a mem- 
branous pericarp and more or less altered bracts, and most Amarantaceze 
are similarly equipped. The nuts of Welwitschia mirabilis use the 
persistent scales of the cone as wings, just like the smaller fruit of the 
hop; the fruit of Polygala myrtifolia retains two sepals as wings, and 
the capsule of G'rielum is crowned by the fine membranous calyx lobes. 
Several genera of Composite possess a scaly pappus which often crowns 
the achenes like a large umbrella, ¢.9., Sphenogyne, Ursinia, Arctotis, 
Stobeea, Berckheya, Haplocarpha. 

Although wings may appear to be the best contrivance for the 
utilization of the wind as motive power, on closer observation one finds 
that hairs are quite as effective, especially for small seeds. They cover 
either the whole seed or fruit, or form a tuft at their end. The seeds 
of Lriospermum and of several South African species of Hibiscus resemble 
those of the cotton plant, and the seeds of willows are excellent flyers, 
being provided with a hairy arillus. The achenes of the composites are 
adapted to their aerial journey in many ways. Some, e.g., Matricaria, 
Gamolepis, Artenusia afra, do not possess any appendages, being so small 
and light that the wind easily carries them for some distance ; others 
have wings as described before, and some others are hairy, e.g., Arctotis, 
Leptothamnus, Geigeria, or thickly clothed with wool, e¢.g., Tarchonanthus 
camphoratus, a shrub of wide occurrence, Cryptostemma calendulaceum, 
and Lasiospermum radiatum, two common weeds, and the numerous 
species of Hriocephalus, Gazana and Heterolepis. 

More than 1000 of our composites are provided with a pappus of 
hairs or bristles, such as is well known on the common everlasting 
Helichrysum vestitum. ‘The tuft of hairs at the top of the achene spreads 
its rays only in dry weather, and it fulfils its function so excellently 
that on sunny days one often sees the little fruitlets rise from the 
capitulum and sally out into the air, although not a breath of wind can 
be noticed. On the common dandelion (Taraxacum), the sow-thistle 
(Sonchus) and Hieracium, the pappus is provided with a stalk forming an 
extremely effective and beautiful parachute, by means of which the 
achenes sail through the air with the help of the slightest breeze. 

But not all our composites depend upon the agency of the wind for 
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the scattering of their achenes. Some, ¢.g., most species of Osteospermum, 
possess hard, nut-like achenes, without any appendages, but mostly 
rough on their surface, evidently to be scattered simply by the shaking 
of the branches, while one of its species, 0. moniliferwm, affords us the 
rare example of a composite with a drupe, and Oligocarpus calendulaceus, 
a near ally of Osteospermum, arms its achenes with sharp spines like a 
few other plants to be described presently. 

Terminal tufts of hairs occur on the seeds of most of our Asclepia- 
daceze and Apocynacez (Gonioma, Adenium, Strophanthus, Pachypodium) 
and on the tamarisk, while the nuts of Protea (see Fig. 3) bear such 
hairs at their base. The fruitlets of Forskolea candida are woolly, and 
Trichinium Zeyhert has feathery calyx lobes which act as wings to the 
fruit. Many grasses possess feathery or hairy glumes, ¢.g., Z'richolena ; 
others are provided with feathery awns, ¢.g., Stipa, Aristida ; and in 
others the hairs are on the stalks of each spikelet, ¢.g., Eriochrysis 
pallida. A few fruitlets are tailed, like those of our beautiful Anemone 
Capensis, the woodbine, Clematis brachiata, and the nuts of Protea (see 
Fig. 3), but the most ingenious contrivance of this kind is found on the 
silver tree. 

The fruits, which are of the size of large peas, ripen in winter. On 
fine sunny days the scales of the cone open, and the fruits are shaken 
out by the wind. As the little nuts are hard and heavy, they would 
fall straight down, and consequently germinate under the mother tree, 
if some special arrangement did not exist to prevent this, for the silver 
tree loves the sun, and could not thrive in the shade. In the cone the 
nut is still surrounded by the membranaceous calyx, which terminates 
into four long-bearded segments, These segments enclose the style, 
which does not wither and fall off after the fertilization of the flower, 
but continues to grow, and finally hardens. The moment the seed is 
thrown out, the membrane splits open, the feathered segments spread 
out, and the calyx slides up the style, where it is retained by the knob- 
like stigma (see Fig. 4). The whole process very much resembles that 
of an aeronaut who descends from his balloon by means of a parachute. 
The nut is consequently carried to some distance from the tree, and 
so has a greater chance to reach a spot not yet occupied by other trees. 

There are few instances in our flora where the whole plant or its 
inflorescence is blown about by the wind like the well-known Rose of 
Jericho. The umbels of several species of Bbrunsvigia, eg., B. multi- 
flora, so remarkable on account of their size, detach themselves from 
the stalk by a joint when the capsules are ripe. As the rays of these 
umbels, unlike those of other plants, are of equal length, standing out in 
all directions, they form a large star, two feet in diameter, which travels 
easily over the ground when driven by the wind, scattering its seeds, 
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Somewhat similar is the process of dissemination effected by a species 
of Stachys. The whorls of the flowers are arranged in a large, repeatedly 
dichotomous cyme. When the fruitlets ripen, the plant dies and breaks 
off above the ground. As it is very rigid, and of a nearly spherical out- 
line, it becomes an easy prey to the winds, and moves about until 
caught by a bush. In some parts of Griqualand West I saw numerous 
bushes that had put a stop to the progress of such a wandering plant. 

The second agent mentioned as assisting in the distribution of seed 
is water. In many cases it transports seeds that do not possess any 
special adaptation for such a mode of travel. The seeds are blown into 
the water, and if not compelled to remain in it too long, they will not 
suffer, but germinate at their landing-place. We have excellent 
illustrations of the results of such transport on the shallow banks of 
our periodically overflowing rivers, where often a plant suddenly 
appears in thousands that did not occur in the neighbourhood before. 
It is in this way that the Mexican poppy (Argemone Mexicana) often 
suddenly occupies a whole valley. 

A curious adaptation to these periodically occurring floods is shown 
by our common wild-melon (Citrullus vulgaris). Its fruits are per- 
fectly spherical, with a smooth, hard rind. A rush of water easily 
carries them over the plains of the interior, and I have seen hundreds, 
nay thousands of them, in the ditches along the railway line, where 
they had been swept in by the water and caught as in a trap. 

Quite different are the adaptations of the few water-plants which we 
possess. The seeds of the water-lily (Nymphea stellata) are provided 
with a black shining skin ; they are pretty hard, and yet they float on 
the water. There is a little cavity inside, filled with air, and conse- 
quently the seeds can be carried away, not only by a current of water, 
but also by the wind acting on the surface of the water. Somewhat 
similar is the adaptation of Aponogeton distachyon (‘water uintjes’), 
where the seeds are enclosed in a membranous capsule. The ripe 
capsules suddenly burst open and scatter the seeds over the surface of 
the water, where they float about on account of an oily outer skin, 
which surrounds the hard kernel like a loose little bag. The seed 
germinates while floating on the surface, and gradually forms the bulb. 
When this becomes heavy enough it sinks, and the plant fixes itself 
permanently. Slightly different is the process on Limnanthemum Thun- 
bergit, which forms air cavities in the capsule, which floats about on the 
water until it decays and liberates the seeds. 

The animals assist in two ways in the dissemination of seeds ; they 
carry them on their body, or swallow and deposit them afterwards. 
The adaptation for the first mode consists in hooks and spines, or in 
sticky materials, The achenes of Gewm are crowned by the hooked 
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style ; those of Bidens bipinnata are provided with two sharp points, 
barbed like a fishing hook; the persistent calyx of Agrimonia and Acena, 
the capsules of Triwmfetta, and the fruitlets of Torilis Africana, Echino- 
spermum Lappula and Cynoglossum, are covered with sharp hooks similar 
to those on the English burdock. 

Two troublesome plants, the burweed (Xanthiwm spinosum) and the 
little burweed (Medicago Aschersoniana), have been spread over the globe 
on account of such excellent armament on their fruits, necessitating 
special legislation against the former in this country as well as in many 
others. The klitsgrass (Panicum verticillastre) bears such hooks on its 
spikelets, and many a wanderer in the central and northern districts 
has experienced the annoyance it causes, as it prefers the shade of 
trees for its habitat. The steek-grasses have a most unpleasant way of 
spreading their seed, and are the cause of considerable trouble and loss 
to the sheep-farmer. They belong principally to two genera. The 
flowering glume of Aristida, e.g., A. congesta, is stipitate, and provided 
with a feathery awn. The ripe seed does not fall out, but remains 
enclosed in the glume, as is the case with oats. When the spike is 
touched by a passing animal, the finely-pointed stalk of the glume 
breaks off and easily penetrates into the hairy coat of the animal. It 
is needless to say that the presence of these spikelets in wool lowers its 
value considerably. More dangerous is Andropogon contortus (see Figs. 
9 and 10). 

The basal stalk as well as the outer glume are covered with short, 
stiff, and reversed hairs, and the flowering glume is changed into 
a long twisted awn. If the sharp point of the spikelet has once 
reached the skin of an animal, it will force its way in until the seed is 
broken off by force; for the twisted awn contracts and loosens its 
twists according to the amount of moisture in the air, and consequently 
bores the seed in, while the stiff reversed hairs prevent its backward 
motion during the intervals. The whole process is very similar to that 
by means of which Pelargonium buries its fruitlets in the ground. If 
the sheep endeavours to get rid of the irritating seed by rubbing against 
bushes or stones, it only forces the seed deeper into its skin, just as the 
bristles of the prickly pear will penetrate deeper and deeper on account 
of the reversed barbs. The effect on the sheep is so serious that they 
often die, especially when young. 

Some other plants attack the feet of animals for the same purpose. 
The little nuts of Tribulus terrestris and T. Zeyhert are armed with 
strong sharp spines, which easily pierce the foot that treads on them. 
The fruitlets of Emex centropodiwm are quite similar, both having 
deserved thereby the Dutch designation of ‘Duiveltjes.’ The fruitlets 
of Tetragonia dimorphantha and the schizocarps of Arctopus echinatus are 
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armed very similarly, and I know from a painful experience how pene- 
trating their spines are. 

The most elaborate arrangements of this kind are found in the order 
Pedalinez. The conical spines of the winged fruit of Petrea eriocarpa, 
similar in their action to those just described, are merciful in com- 
parison to the diabolical armament of Burchell’s grapple plant (Harpa- 
gophytum procumbens). The capsule of this plant possesses arms three 
inches long, provided with sharp, recurved hooks, which once having 
caught hold of an animal’s foot or mouth, will not let their prey loose 


HARPAGOPHYTUM PROCUMBENS, DC. CAPSULE, 4 NAT. SIZE. 


until the poor brute in its agony has trampled the tough capsule to 
pieces. It is very interesting to observe that plants of this order, pro- 
vided with such peculiar adaptations, should occur in South America as 
well as in South Africa, for the capsules of Martynia proboscidea termi- 
minate in two sharp-pointed hooks, three inches long, which will easily 
pierce the lips of grazing animals. There is cruelty in the world of 
plants as well as in the animal kingdom, if one could apply the word 
to the struggle for existence in the organized world. 

A. few plants attach their seeds or fruits to animals by means of some 
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sticky material. The fruitlets of Boerhaavia pentandra are covered with 
sticky hairs, and the same is the case with the persistent calyx of 
Plumbago Capensis. The little capitulum of Staavia glutinosa is covered 
with glue, and when ripe easily adheres to passing bodies. The seeds 
of Pittosporum are embedded in viscid resin, and the berries of the many 
species of mistletoe, Viscum, and Loranthus, contain so much glue around 
the seed that birdlime can be made from them. It is often stated that 
these latter seeds must be eaten by birds and deposited by them before 
they can germinate, but that is not necessary. On the contrary, I have 
noticed that sometimes the seed adheres to the beak of the bird which 
eats the berry, and is then attached to a branch by the bird that tries to 
get rid of it. I found numerous seeds fixed to the under sides of the 
branches of an olive-tree, where they were just commencing to germinate. 

An agreeable contrast to the grapple plant and its like is formed by 
the very large number of plants which pay for the service rendered to 
them by animals. They enclose their seeds in eatable pulp, and render 
the fruits conspicuous and attractive by adorning them with bright 
colours. The pulp is generally sweet, and often agreeably scented. 
The seeds of such fruit are always hard and stony, and very well resist 
the action of the digestive fluids of the animals, as proved by many 
observations and experiments. I have studied the structure of the 
shells of many such seeds, and found them mostly to consist of scleren- 
chymatous cells, very similar in appearance to those shown by a 
section through a bone or tooth. 

When I first turned my attention to this subject, no exact experi- 
ments of this kind were recorded ; I found it necessary to arrange some 
myself. For this purpose I chose the common robin redbreast and 
elderberries, and ascertained that there was no difference in the germi- 
nating power of the seeds that came directly from the berries, and 
those that the bird had eaten.* Subsequently a large number of seeds 
and birds were experimented with by A. Kerner, who ascertained that 
all the stony seeds from pulpy or fleshy fruits germinated well after 
their passage through the birds. 

The South African farmer knows only too well how resistant the 
seeds of the prickly pear (Opuntia Tuna) are, the fruits of which are eaten 
by birds, baboons, and natives. The eradication of this pest would be 
a much simpler question if the seeds were not so well protected. I 
shall mention only some, for the list of plants with edible fruits is very 
long. Eatable berries occur, among others, on Mundtia spinosa (schild- 
pad besjes), Lyciwm, Asparagus, Cissus Capensis (wild grape), Uvaria 
Caffra, Aberia Caffra (Kei apple), Royena glabra, and Gardenia Roth- 
manna, the latter enclosing the soft pulp in a thick, leathery skin. 

* R. Marloth: Schutzmittel der Samen, in Engler, Botan. Jahrbiicher, 1883. 
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It is a very remarkable fact that the berries of the black nightshade 
(Solanum nigrum), well known to be poisonous in Europe, are perfectly 
harmless here when quite ripe, children eating them just like other 
harmless berries. Many species of wild Cucurbitaceze possess edible 
fruits, of which the sweet variety of the well-known Tsama (Citrullus 
vulgaris) often grows plentifully in the sandy tracts of the Kalihari 
Desert, and what an interesting biological object the ‘ Naras’ (Acan- 
thosicyos horrida) is, which grows in the sand-dunes near Walfish Bay, 
has already been described in a paper read before this Society,* and in 
a monograph published at home. ‘The drupes of the olive, Olea verru- 
cosa, Maurocenia Capensis, Plectronia ventosa, Sideroxylon inerme, Ochna atro- 
purpurea, Osiris compressa, and Osteospermum moniliferum are dark blue 
or black ; those of Loranthus, Zizyphus bubalinus (Buffel’s doorn), Oreo- 
daphne bullata (stinkwood), Greewia flava (kruisbesje), Carissa grandiflora 
(amatungulu), and C. arduina (numnum), Chimococca empetroides and 
Dovyalis rhamnoides (zuurbesje) are bright red, and those of Ximenia 
Americana are yellow, like the berries of the Kei apple. The fruits of 
Gethyllis spiralis (kukumakranka), Mesembryanthemum edule (sour fig), 
and of the Cream of Tartar tree, Adansonia digitata, transform the 
placenta into a highly aromatic—or, in the latter two cases, an acidu- 
lous—pulp, in which the seeds are embedded, and which is appreciated 
not only by birds and other animals, but also by the children at the 
Cape and the natives. 

Of similar origin is the eatable part of Hydnora Africana, the curious 
parasite on the roots of Euphorbia bushes. The whole plant consists 
of a subterranean stem, and the flowers that bud from it appear partly 
above the ground. The ovary surrounded by the calyx is hidden in the 
soil, and the fruit that is formed from it might be called a pome, but it 
differs from it by possessing no core, the whole of the placente having 
been transformed into a starchy and partly mucilaginous mass, in which 
the minute seeds are embedded. Their shell is of the same texture as 
described above, and consequently they are not destroyed when eaten 
by jackals or Bushmen, both being very fond of this food, in conse- 
quence of which the Colonial name of jackal’s kost has been given to 
the plant. The fruits of Ficus, e.g., F. Natalensis, as large as peas, those 
of F. damarensis, as large as walnuts, of Rubus erectus, Cassytha, and 
Cryptocarya, are fleshy pseudocarps. 

Of special interest in this respect are the fruits of the yellow-wood 
trees, Podocarpus. In this case the stalk with the bracts of the female 
flower develops into a fleshy receptacle, which is crowned by the real 
fruit. The latter is green on both trees and full of resin ; the receptacle, 


* See Trans. S. A. Phil. Soc., 1886 and 1890. Also Acanthosicyos horrida, 
Welw., by R. Marloth, in Hngler, Botan. Jahrbiicher, 1887. 
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however, is bright crimson on P. Thunbergii, the so-called true yellow- 
wood, and dark blue on P. elongatus, the Outeniqua yellow-wood, 
looking like the fruits of the yew in the former and like plums in the 
second case, for even the bloom is there, rendering them very tempting, 
which does not deceive, for they are sweet and pleasant to eat. 

A few plants develop a peculiar growth round their seeds, called an 
arillus. I have already alluded to the European yew, where the arillus 
is pulpy and serves the same purpose as the pulp of berries. We have 
an instance of fruits with a pulpy arillus in our wild passion flower, 
which resembles the cultivated grenadilla in this respect. In the 
following cases the arillus is firm and rich in oil like the endosperm of 
most palm seeds, 

Putterlickia pyracantha and P. acuminata, shrubs common in our 
neighbourhood, bear triangular capsules, which remain closed in wet 
weather, but open when it is dry. The arillus covers the seeds almost 
entirely, and being a bright orange colour, it then forms a very con- 
spicuous object. The same is the case with the spherical capsules of 
Kiggelaria Africana, which tree is then teeming with birds. In Schotia 
latifolia (see Fig. 7) the large seeds are brown, and the cup-like arillus is 
bright orange, while a still greater contrast of colours is shown by the 
seeds of Afzelia Cuanzensis, a tree in the region of the Zambesi. The 
pods are six inches long and contain about ten or more seeds, black and 
shining like ebony, but surrounded at the base by a bright orange, cup- 
like arillus. Similar in colour are the seeds of Stérelitzia augusta, but 
the oily arillus is fimbriated (see Fig. 8). The same contrast of colours 
is to be seen on two species of Commiphora from Damaraland (C. glau- 
cescens and C’. saxicola), where, however, the cup is not an arillus, but 
a portion of the mesocarp supporting the black shining endocarp. The 
orange-yellow, fleshy covering of the bony seeds of Hncephelartos is also 
an arillus-like organ. In these cases the seeds are mostly too large to 
be swallowed, but adhering very firmly to the arillus, they are carried 
away with the latter, when the birds take their food to a convenient 
place, where they can pick it to pieces. 

In several cases it has been observed that birds do not retain the 
seeds after having eaten the fruit, but reject them some time afterwards. 
Mr. Chalwin, from the Municipal Gardens, informs me that he has 
noticed such rejected seeds from Asparagus, Cassine Capensis, Dovyalis 
rhamnoides, Grumilea cymosa, and Royena lucida. 

A number of plants, independent of wind and animals, take the dis- 
tribution of seeds, so to say, into their own hands, and scatter them by 
mechanical force. Impatiens Capensis has, like its European sister, the 
well-known J. noli me tangere, soft capsules which, when ripe, burst open 
on the slightest touch, and throw the seeds to a distance of several feet, 
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by the impetus given them from some suddenly released and energeti- 
cally contracting fibres. Somewhat similar is the opening of the 
capsules of the sorrels, Ozalis, of which so many species embellish the 
green slopes of the Peninsula. The fruit of Pelargonium, a genus so 
largely represented in our flora, consists of five achenes, each crowned 
by the persistent and much elongated style. Achenes and styles cohere 
at their inner side, but when ripe they suddenly separate and jump 
away. Well known is the peculiarity of these achenes to bury them- 
selves in the ground with the assistance of the hygroscopic styles, which 
twist into corkscrew shape during dry weather and become straight 
again in damp air or in water. 

The nearly allied genus Geranium obtains the same result by a some- 
what different method. The fruitlets are one-seeded capsules which 
open at the outer side, and the styles do not separate completely, but 
remain joined at the tip. When the contraction takes place the cap- 
sules and lower parts of the styles separate suddenly and curve upwards, 
throwing out the seed as from a sling. 

In Goethe’s Italian journey there is a description of a little adventure. 
One night he was awakened by a number of little explosions in his 
room, and by some small projectiles touching his face. Wondering 
what the cause of it might be, he lit his candle and found that it was 
only a branch of Acanthus mollis gathered during the day, which kept 
up this bombardment. Our South African flora offers plenty of 
material for similar observation, for many Acanthace, ¢.g., Blepharis, 
Justicia, Duvernoia, possess explosive capsules, which, when ripe and 
dry, act like small catapults. If you take a branch of the Buchu plant, 
Barosma crenulata, or some species of Diosma with ripe capsules, and 
place it where the sun can reach it, you will soon be able to witness a 
similar performance, only in this case the endocarp would remain with 
the seeds. The pods of many Leguminose, e.g., Indigofera, Tephrosia, 
Podalyria, open suddenly, and the spirally twisting valves throw the 
seeds in all directions. 

This force is in some cases so considerable that the large seeds which 
I am exhibiting here, each weighing two grammes, are thrown to a 
distance of tenfeet. Unfortunately I cannot give you the name of this 
plant, the seeds having been brought from the Kalahari by a missionary, 
who gave me their Herero name Omaheke, and the information that the 
natives eat them. Well known is the scattering of the seeds of the 
castor-oil plant, Ricinus communis, which shares this power with most 
other Euphorbiacex, ¢g., EH. grandidens, E. candelabra, Hyenanche 
globosa, their seeds often reaching the ground fifteen, or even twenty, 
feet from the outermost branches. 

There is another point closely connected with our subject, which may 
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be fittingly mentioned here, namely, the means of protection which the 
seeds possess against injurious influences before they reach their final 
resting-place. I have already mentioned that the seeds of edible fruits 
are provided with a hard and bony coat. Others, that might be eaten 
on account of their size, are likewise protected by hard shells, or by 
poisonous or unpalatable substances ; others, again, are so small that 
they are not detected when once scattered about. As it is of great 
importance to plants that their seeds should be sown under favourable 
circumstances, we find many arrangements to prevent the scattering 
during wet weather. 

The involucres of the composites and the capsules of many plants 
close or remain closed when the increasing dampness of the atmosphere 
indicates approaching rain. Some of the finest illustrations of such 
barometer—or more correctly hygrometer—plants are afforded by many 
of our species of Mesembryanthemum, which not only mark the time by the 
punctual opening and closing of their bright flowers, but also the change 
of the weather by their capsules. When the air is damp, the flat capsules 
are closed with a more or less hemispherical top ; in warm sunshine, how- 
ever, the outer tissue of the wall dries, and contracts to such an extent 
that the teeth become quite recurved, forming a pretty star, and allow- 
ing the seeds to escape from the open cells when shaken by the wind. 

Another very interesting contrivance occurs on some Acanthacez. 
I stated above that the ripe capsules of most genera of this order 
contract in dry weather, and, bursting in consequence, they eject the 
seeds with considerable force. There are some, however, ¢g., Barleria 
(see Figs. 5 and 6), which do not open as long as they are dry, but 
burst with a sudden crack when moistened, the seeds remaining in the 
valves. The seeds lock then quite different from what they were when 
dry. Seeds from capsules which had not been moistened as yet are 
lentil-shaped, and show a wrinkled surface, caused by closely adhering 
hairs. In the moistened state, however, each seed floats in a drop of 
mucilage derived from the instantaneously swelling hairs. If such a 
seed dries again, the hairs do not collapse into their former position, 
but some remain standing and form a radiated wing around the seed, 
evidently adapted to transport by the wind. Hence we see that the 
mucilaginous hairs serve two purposes: they assist in the spreading of 
the seeds, and absorb the moisture necessary for their germination. 

With these remarks I must close the description of the different 
means which our plants possess for securing the distribution of their 
seeds and the propagation of their kind. The list is by no means 
complete, many plants being as yet unknown to me in their fructiferous 
state, and the present paper is simply a first attempt to deal with a 
subject of vast extent. 
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On a former occasion I enjoyed the privilege of laying before you 
some observations with regard to the adaptation of our vegetation to 
the extremes and variations of the climate of South Africa.* I could 
not but help pointing out in that paper that few, very few, such investi- 
gations, or even observations of single facts, were carried out in this 
country and recorded. 

It is with extreme regret that I feel constrained to repeat and to 
emphasize what I stated then, and I may be permitted to ask: What 
is the cause of the utter neglect with which the intellectual portion of 
the population of South Africa treats the living world that surrounds 
it ? for I do not hesitate to add that the little which is generally known 
about the life of our indigenous fauna is not much more than that 
known of the flora. . 

The cause is not far to seek. How can one expect that men or 
women should feel any interest in their surroundings, when they are 
allowed to grow up without becoming acquainted with the most 
elementary laws, which govern that living world around them. This 
defect in our educational system is serious, not only because it neglects 
the best means for training the powers of observation, but especially 
because it affects the general culture of the growing generation. 
Languages and mathematics are not only necessary for practical reasons, 
but also on account of their training power for the logical faculties ; 
physics and chemistry accustom the young mind to the idea of absolute 
causality in nature, but these subjects do not bring the pupil into 
contact with that part of creation which is really nearest to him ; none 
of them teach him that there is life in hundreds and thousands of 
forms outside his own self; they by themselves do not show him his 
real place in Nature. In order to achieve this, the teaching of biolog 
and physiology must receive its due share in the development of the 
youthful mind. How deplorable a state of things exists in this respect 
is best shown by the entire absence of any such subject in our higher 
educational institutes, and by the anomaly that, in a country embracing 
three phyto-geographical regions, each one richer than the whole of 
Northern and Central Europe together, not a single botanic garden is 
in existence. Let us hope that a speedy improvement may be effected. 
That it will take place is certain, for, however slowly, we cannot but 
follow the progress of education in other countries. 

I cherish the hope that this improvement may not have to wait for the 
completion of our University. Butif, unfortunately, it should be deferred 
so long, we have the consolation that then at least some provision must 
also be made for the biological sciences, which, I have no doubt, would 
give a strong impetus to a more general teaching and study of all of them. 


* See Transactions, 1890. 
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ORDINARY MONTHLY MEETING. 
Wednesday, September 26, 1894. 
Mr. R. MAR LotH, Ph.D., M.A., President, in the Chair. 


Mr. R. SCHLECHTER exhibited anew orchid, and gave a short 
account of the vegetation in the Houtbosch Mountains, in the Northern 
Transvaal. 

Dr. MARLOTH gave an account of 


SOME OBSERVATIONS ON THE FUNCTION OF ANTHOCYANIN. 


The young leaves of many plants and young fronds of ferns, he said, 
were often more or less red or brown. This colour was due to the 
presence of a red pigment, called Anthocyanin (flower-red), and its 
function was to protect the chlorophyll of these young organs against 
too intense light, which would destroy the green pigment. Professor 
Kny read a paper on this subject at the last International Botanical 
Congress at Genoa (1892), and mentioned an experiment made in order 
to test this power of the red pigment. He prepared a solution of 
chlorophyll, and exposed it in two separate bottles to the rays of the 
sun, one bottle being protected by a tray containing a solution of the 
red pigment. The chlorophyll in the unprotected bottle was soon 
destroyed, while that in the other one resisted much longer. Two 
observations which he had made recently confirmed fully this view of 
the function of Anthocyanin. One of our most common ferns, Lomaria 
attenuata, Willd. (which grows in shady ravines), produces very beautiful 
red fronds. About four years ago he brought one*plant with such 
fronds home, and planted it. It continued to develop such red fronds 
for more than a year, then it was accidentally removed to ‘another 
place, where it was never reached by a ray of direct sunlight. It 
remained there for two years, and he noticed that later on the young 
fronds were not red, but green, which he regretted. About a year ago 
he removed the plant to another spot, where it received more light, 
because it appeared to lose its vigour. Gradually this spot was exposed 
to direct sunlight for several hours of the day, and, to his great surprise, 
the young fronds were now red, as four years ago. Lvidently the red 
pigment had appeared in the young fronds to protect them against the 
strong light. 

Another observation bearing on the same question he made last 
summer. On one of the oaks in the Avenue, the young leaves, which 
were late, had been killed by an early south-easter at the beginning of 
October. The tree produced a fresh set of leaves at the end of the 
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month, and all these leaves were coloured red, making the tree very 
conspicuous, there being no other one like it. This year the tree is not 
to be distinguished from the others. Evidently the leaves which 
appeared when the light of the sun was too strong were protected by 
the red colouring matter. 

That a few young shoots of an oak contain this pigment in their 
leaves can be observed every year at the beginning of summer, but that 
all the leaves of a tree should be coloured in this way is an exceptional 
and very significant occurrence. 


ORDINARY MONTHLY MEETING. 
Wednesday, October 30, 1894. 
Mr. R. MARuLoTH, Ph,D., M.A., President, in the Chair. 


Messrs. A. Raffray and L. Mally were duly elected ordinary members 
of the Society. 

The undermentioned presents were announced, and the thanks of the 
Society voted to the donors : 

Memoirs and Proceedings of the Manchester Literary and Philo- 

sophical Society, 1893-94, Vol. VIII, No. 3. 

Boletin de la Academia Nacional de Ciencias en Cordoba, 1890 and 

189K. 

Feuille des Jeunes Naturalistes, Nos. 286, 287 and 288. 

Memorias y Revista de la Sociedad Cientifica ‘Antonio Alzate,’ 

Mexico, Tome VII., Nos. 11 and 12. 
Records of the Geological Survey of N. S. Wales, Vol. IV., Parts 1 
and 2, 1894. 

Report of Trustees of the Australasian Museum, 1893. 

Actes de la Société Scientifique du Chili, Vol. IV., May, 1894. 

Report of Her Majesty’s Astronomer at the Cape of Good Hope, 

May, 1879, to July, 1889. 
Report of Her Majesty’s Astronomer to the Secretary of the 
Admiralty, 1889 to 1892. 

Mr. PERINGUEY exhibited examples of the so-called ‘jumping eggs.’ 
Unlike specimens found in the vicinity of Cape Town, these galls were 
not found on the leaves, but on the stems of a species of Rhus. The 
examples exhibited were received from Riversdale, and were produced 
by what he considered to be the larva of a beetle of the family Bupres- 
tidee. 

Dr. MARLOTH exhibited some specimens of Crassula pyramidalis, from 
Matjesfontein, preserved in a solution of 2 per cent. of formic aldehyde in 
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water. This solution was not only cheaper than spirits of wine, but 
much better, as the plants immersed in the solution did not turn black, 
as proved by the exhibits. 


ORDINARY MONTHLY MEETING. 
Wednesday, November 27, 1894. 
Dr. GILL, F.R.S, F.R.A.S., Vice-President, in the Chair. 


The undermentioned presents were announced, and the thanks of the 
Society voted to the donors : 

Journal and Proceedings of the Hamilton Association, No. 10. 

Il Nuovo Risorgimento, Vol. [V., Fasc. 11. 

Proceedings of the Royal Physical Society, Edinburgh, 1893-94. 

Report of Fifth Meeting of Australasian Association, 1893. 

Feuille des Jeunes Naturalistes, No. 289. 

Smithsonian Report, U.S. National Museum, 1892. 

Contributions to South African Asclepiadology, by R. Schlechter. 

Mr. G. ALSTON exhibited a nodule of flint, partly broken, which he 
had found in Bushmansland. Flint nodules did not occur in that part 
of the country, and had probably been brought there, he surmised, by 
Bushmen; and from the said material the arrow-heads used by them 
were probably extracted. The arrow-heads made of that material were 
very rare, but he remembered having seen some in the hands of Mr. 
Piers, at that time curator of the museum. 

Mr. PERINGUEY stated that he had never seen these flint arrow- 
heads. 

Mr. ALSTON also exhibited some cases of a moth, a Psychid, which 
was supposed to cause the death of sheep if eaten by them. 

A discussion ensued, in which Messrs. Raffray, Péringuey and others 
joined, Mr. Péringuey stating that he was quite certain that the cater- 
pillar, even with his peculiar covering, could not be poisonous. He 
spoke at length on the Psychide and their cases, which varied extremely 
in shape, form and material, and were one of the best instances of 
mimicry for protection that could be illustrated, and promised to bring 
to one of the meetings a collection of these peculiar cases. 

Mr. FINLAY again wanted an expression of opinion on the possibility 
of a spider causing death, as reported from Piquetberg in the day’s 
paper. 

The general opinion was that there was no proof of the death having 
been caused by the act of a spider. 
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ORDINARY MONTHLY MEETING. 
Wednesday, February 27, 1895. 
Mr. R. MaruotuH, Ph.D., M.A., President, in the Chair. 


The undermentioned presents were announced, and the thanks of the 
Society voted to the donors: 

Jahrbiicher der K. K. Central Anstalt fiir Meteorologie und Erdmag- 

netismus, 1892. 
Sitzungberichte der Kaiserlichen Akadmie der Wissenschaften, Band 
CII, Nos. 8-10; CIII, Nos. 1-3. 

Proceedings of U. S. National Museum, Vol. XVI, 1893. 

Revista del Museo de la Plata, Tomo V:. 

Vierteljahrsschrift der Naturforschenden Gessellschaft in Zurich. 

Bulletin de l’Académie Impériale des Sciences de St. Pétersbourg, 

Tome I., No. 1 (2 copies), I., No. 4. 
Feuille des Jeunes Naturalistes, Nos. 290, 291 and 292. 
XXIV. Jahrsbericht des Vereins fiir Erdkunde zu Dresden. 
Proceedings of Scottish Microscopical Society, Session 1893-94. 
Meteoritenkunde, von E. Cohen. 
Bulletin de la Sociétie Impériale des Naturalistes de Moscou, 1894, 
No. 2. 

Memoirs and Proceedings of Manchester Literary and Philosophical 
Society, Vol. VIII., No. 4, Vol. [X., No. 1. 

Report of British Association, 1893. 

Boletin de la Academia Nacional de Ciencias en Cordoba, Tomo XIL., 
Part 4, XIII., Part 1. 

Rev. D. P. FaurRE recalled the fact that about a year ago he had 
exhibited a yellow Disa (D. uniflora). A discussion then took place as to 
whether it was a freak or not. This year Mr. Combrinck had handed him 
a yellow Disa, which he said had been plucked from the same root as the 
first one. These yellow Disz were not so rare as one would think, for 
on the same day Mr. Combrinck had picked up two others near the 
same place. 

A discussion ensued, in the course of which Mr. Bouvs said the in- 
stability of colour in Disa was well known. Some years ago orange- 
coloured flowers from the Hottentots Hollands were exhibited. 

Mr. PERINGUEY exhibited specimens of a migratory locust which 
had lately made its appearance. He feared that this species, a close 
ally to Acridiwm peregrinum, the migratory locust, would prove still more 
injurious than Pachytilus migratorius, the species the country has 
suffered and is still suffering from. The examples exhibited were 
forwarded from Barkley West by Mr. George Paton. Mr. Péringuey 
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stated that he had received almost simultaneously the same kind of 
locust from Burghersdorp through one of the members of the Society, 
Dr. Kannemeyer. This showed that the troops were more numerous 
than Mr. Paton thought, since they appeared almost simultaneously at 
places so far apart as the Hartz River and Burghersdorp. As already 
stated, the present species was very closely allied to Acridiwm pere- 
grinum, and in the same way that the last-named species had swarmed 
into Algeria after the myriads of a smaller locust (Zawronotus marocanus) 
had been destroyed at great expense, this present species was following 
in the rear of our smaller locust, the Pachytilus migratorius. The new 
locust was nearly twice the size of the other, and if its eating capacity 
was equal to its size, he pitied the colony. 
Mr, MARLOTH read some notes on 


THE FERTILIZATION OF ‘DISA UNIFLORA,’ BERG, BY INSECTS. 


The seventh volume of the Journal of the Linnean Society* contains 
a paper by Mr. R. Trimen on the ‘ Fertilization of Disa grandiflora, L.,’ 
in which the author shows by description and illustration how well 
adapted this flower is to fertilization by insects. In spite of this 
special adaptation, however, it appeared to be never, or very rarely 
only, visited by insects. 

When Mr. Bolus published his work on the ‘Orchids of the Cape 
Peninsular,’t twenty-four years later, he mentioned that Mr. Trimen 
had not observed any trace of insect agency in the meantime, and as 
the author himself had never found a matured seed-vessel, nor detected 
any insect employed in its fertilization, he thought it probable that the 
insect by which this species was originally fertilized had become 
extinct. 

The attention of botanists and lovers of flowers having been drawn 
to this question, several of them detected fully developed fruits of the 
Disa, ¢.g., Professor MacOwan, Mr. Kassner, Mr. Schlechter, and my- 
self, and Mr. Charles Ross informed me that he had found them quite 
ripe, and shaken the seeds from them. 

The occurrence of these fruits proved that this Disa was fertilized by 
insects, like other orchids; but the visitor who rendered this service 
remained unknown. 

The other day (February 8, 1895) I happened to be on the mountain 
early in the morning, and walking along a stream where some Disas 
blossomed, I noticed two large butterflies settling on a rock close by. 

* Roland Trimen, ‘On the Fertilization of Disa grandiflora L.’—Journ. Linn. 
Soc. Bot., Vol. VIT., 1864. Instead of the name D. grandiflora, L., Mr. Bolus has 


reintroduced the older name, D. uniflora, Berg. 
+ Harry Bolus, F.L.S., ‘The Orchids of the Cape Peninsula,’ 1888. 
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I succeeded in capturing them, and you may imagine my delight when 
I found that one of them carried a pollinium of Disa uniflora on one of 
its legs. 

Mr. Trimen states, in his work on ‘South African Butterflies,’ that 
Meneris Tulbaghia—that is the name of this pretty insect—shows a 
special liking for bright red flowers, and that he observed it on Nerina, 
Hemanthus, Antholyza and Disa ferruginea,* Sw. 

As Disa uniflora is the only other red flower occurring on the moun- 
tain at this season, and as its gorgeous colour and deeply hidden 
nectar indicate a day-flying insect with a long proboscis, one should 
almost expect that Meneris, which is the only large butterfly on the 
mountain, and pretty common at the altitude where the Disa grows, 
should have something to do with its fertilization. 

This suspicion is confirmed by the occurrence of the pollinium on a 
leg of the specimen of Meneris exhibited, and by a note which I received 
this evening. Mr. 8S. B. Morgenrvod writes: ‘ One day, when I entered 
a gully with a bunch of Disas in my hand, a large number of butterflies 
(Meneris) were attracted by the flowers, and even settled on them.’ 

I fully agree with Mr. Bolus in considering D. uniflora as a plant 
which at present is chiefly propagated by vegetative means, but it is 
also interesting to know that the sexual reproduction, although not the 
rule, still exists. 


Additional Notes read March 27, 1895. 


By the courtesy of the Conservator of Forests, I was allowed to 
examine the Disas in the Forest Reserve on Table Mountain, which | 
did two days after the last meeting. There were 228 flowers open, 
which I found in the following state : . 


Stems | stigma | 

pollinated, | Pollinated. 

Both pollinia present a Ne 205 2 | 
One pollinium removed ae = 10 5 

Both pollinia removed of ae 2 4 | 


which shows that twenty-three had been visited by insects, equal to 10 
per cent., and 11 fertilized, representing 5 per cent. ; but as most of these 
flowers were fresh enough to last another week or fortnight, some more 
fertilization will probably have taken place since. 


. * Mr. Trimen says Disa cornuta, but I suppose he means D. ferruginea, Sw., as 
the former is different in colour, and not in flower when Meneris is out. 
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When on the mountain, I asked the ranger to watch the Disas, in 
order to find out which insect or bird visited them. He informed me 
since that on several occasions he had seen this butterfly (Meneris) 
flying from flower to flower, and in one instance he noticed a pollinium 
hanging on to the insect’s leg. Taking all this evidence together, I 
think that there can be no more doubt concerning the fertilization of 
the Disa. 

In connéction with this question, I beg to exhibit another specimen 
of Meneris Tulbaghia, which has two pollinia of Disa ferruginea attached 
to its proboscis. This occurrence is not without interest, as Mr. Bolus 
states in his book, referred to above, that neither Mr. Péringuey nor 
himself had seen an insect with a pollinium of an orchid. 

Mr. Botus added that since the publication of his book he had 
captured a dipterous insect with a pollinium on its body. 


ORDINARY MONTHLY MEETING. 
Wednesday, March 27, 1895. 
Mr. R. Marwotu, Ph.D., M.A., President, in the Chair. 


Professor G. 8. CORSTORPHINE was duly elected an ordinary member 
of the Society. 
The undermentioned presents were announced, and the thanks of the 
Society voted to the donors : 
Feuille des Jeunes Naturalistes, No. 293. 
Bulletin de Académie Impériale des Naturalistes de Moscou, 1894, 
No. 3. 

Bulletin de Académie Impériale des Sciences de St. Pétersbourg, 
Tome IT., No. 1. 

Bulletin of the Geological Institution of the University of Upsala, 
Vol. 

Report of British Association, 1894. 

Jahrbiicher der K. K. Central Anstalt fur Meteorologie und Erd- 

magnetismus. 

Mr. Bouus exhibited a specimen and drawing of a new and very 
distinct species of Disa received from Miss C. B. Newdigate of the 
Knysna; also a specimen of a small campanulaceous plant believed to 
be identical with Roella decurrens of L’Heritier. This plant is little 
known, and the place of its origin has never been stated. It does not 
appear to have been met with during the present century. It was, then, 
a fact of the greatest interest that it should have been gathered about 
a week ago on Table Mountain by Mr. H. G. Flanagan, an enthusiastic 
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botanist resident at Komgha, during a brief visit here. The exact 
place of its occurrence was near the plantation on the first plateau, not 
far from the ranger’s cottage. Collectors would render a service to 
science by keeping a look-out for this rare plant. 

The SECRETARY read Dr. Schénland’s paper on ‘ The Nesting Habits 
of Tockus melanoleucus, Licht.’ 

The PRESIDENT then read his paper on ‘ The Origin of Nitrates in 
Griqualand West.’ 


ORDINARY MONTHLY MEETING. 
Wednesday, May 29, 1895. 
Mr. R. Marios, Ph.D., M.A, President, in the Chair. 


The undermentioned presents were announced, and the thanks of the 
Society voted to the donors : 
Results of Rain, River, and Evaporation Observations in N. S. 
Wales, 1893. 

Feuille des Jeunes Naturalistes, Nos. 294, 295, and 296. 

Memoirs and Proceedings of Manchester Literary and Philosophical 
Society, Vol. IX., No. 2. | 

Revista del Museo de la Plata, Tome VI., Part 1. 

Vierteljahrsschrift der Naturforschenden Gesellschaft in Zurich, 
Vierzigster Jahrgang—Erstes Heft. 

Bulletin du Muséum d’Histoire Naturelle, 1895, No. 2. 

Bulletin de la Sociétié Impériale des Naturalistes de Moscou, 1894, 
No. 4. 

Bulletin de Académie Impériale des Sciences de St. Pétersbourg, 
Tome II., No. 2. 

Herr EBERLEIN then read his paper on ‘Voice Production upon a 
Scientific Basis.’ 

Dr. MARLOTH exhibited two ripe seed-vessels of Disa unijlora, Berg., 
gathered lately on the banks of the stream in the plantation on Table 
Mountain. Each capsule contained hundreds of tiny seeds, which 
differed somewhat in their structure from those of other species of Disa. 
The testa, which in all orchids surrounds the minute embryo like an 
inflated net, is generally formed of flat polygonal cells. In this species, 
however, the cells are much branched, and the branches are interlaced 
with each other. 

Dr. Ross, of Wynberg, gave the results of his experiments with 
formic aldehyde as a preservative agent instead of spirits of wine. He 
found a 10 per cent. solution very effective, both in preserving colour 
and shape. 
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ORDINARY MONTHLY MEETING. 
Wednesday, June 26, 1895. 
Rev. G. H. R. Fisk, C.M.Z.S., in the Chair. 


Messrs. B, VAN DER RieEt, Ph.D., M.A., and M.S. Evans, were duly 
elected ordinary members of the Society. 

The undermentioned presents was announced, and the thanks of the 
Society voted to the donor: 

Transactions of the Texas Academy of Science, Vol. IL, Parts 2 and 3. 

Mr. Fisk exhibited, on behalf of Dr. Marloth, a viper, Berg adder, 
preserved in formic aldehyde, beautifully preserved in colour and 
texture. 

Mr. PERINGUEY exhibited some specimens of case-making caterpillars 
belonging to the large family of moths known under the name of 
Psychide. The members would notice the extreme difference between 
the shape and texture of the different cases, but all had one object, i.e, 
to imitate things found in their surroundings: it was either the shape of 
a flat seed, that of a drying-up composite flower, the thorn of a mimosa, 
even that of a pellet or flake of earth ; but in all cases the attitude 
assumed was exactly that of the object mimicked for protection. No 
doubt many of these caterpillars were nocturnal or crepuscular feeders, 
and thus the protection was needed in daylight only. In many of the 
species the females never left their covering case ; they ambulated here 
and there to deposit the eggs where they thought it was well that they 
should. 

The males, however, were anxious to see the world, and after pupat- 
ing in the case, they left it to seek a mate. Whatever may be the 
views taken or accepted as to the reason of the mimicry, it helped the 
enormous increase of the specimens in order that a few should survive 
to perpetuate the species. 

Mr. ALSTON then read his paper on ‘ Evaporation of Water.’ 

The following notes on Hels in the Orange River, by Dr. KANNEMEYER, 
of Burghersdorp, were then read : 

I have fished in the Orange River and sonze of its tributaries for more 
than forty years. During that period I have frequently discussed the 
fish of those streams with many constant anglers, but have not heard of 
eels being caught. In fact, it is a common belief that eels and fresh- 
water tortoises are only found in streams flowing ‘ zon op,’ 1.e., into the 
Indian Ocean. 

As no one could offer any explanation for this, and as I knew that 
the generalization was too broad and faulty, I was perforce driven to 
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form my own theory to account for the generally accepted fact that eels 
at all events do not occur in the Orange River. 

On the assumption that naturalists are correct in stating that certain 
species of eels never breed in fresh water, and that the adults, after once 
seeking brackish estuaries for spawning purposes, never return, I attri- 
buted the absence of eels from the upper reaches of the Gariep to the 
Great Augrabies Falls, which from all accounts should form a formidable 
and impassable barrier to the upward progress of the young fry, in spite 
of the well-known persistence and ingenuity with which they are 
credited in overcoming such obstacles in European waters. 

In fact, the absence of eels above the falls, coupled with the occasional 
occurrence of exceptionally large individuals in permanent and per- 
manently isolated pools, always seemed to me to strongly confirm the 
estuarial theory. I knew,that the sunrise and sunset theory was faulty, 
being founded on wrong and imperfect data, for I have a distinct 
boyhood’s recollection of enjoying stewed eels for breakfast at the Paarl, 
presumably caught in the Berg River. I have observed the occurrence 
of fresh-water tortoise on both banks of the Orange River. Although 
there is still another explanation open, to which I shall allude later on, 
I was satisfied with my own theory. I was, therefore, very much 
surprised when, on November 17 last, I received from Alfred Harms- 
worth, Esq., Assistant-Magistrate, Port Elizabeth, an eel hooked by 
him the previous day at the junction of the Orange and Caledon Rivers. 
So far as I know, this is the first eel known to have been caught in these 
waters. Mr. Harmsworth has all his life been an enthusiastic disciple 
of Walton, and for many years, during his residence in Burghersdorp, 
has assiduously plied his rod in the Orange, Kraai, and Stormberg 
Rivers, and no man knows more about our river fish and their habits 
than he does. Recognising the significance of his catch, he at once 
sent me the specimen, which will probably be in the South African 
Museum by the time the substance of this note is brought before your 
Society. Itis accompanied by an extra large example of the ‘ Rock 
baager,’ also from the Orange River. Mr. Trimen, in his excellent and 
invaluable paper on the South African Vertebrate Fauna, published in 
the Official Handbook, gives only Clarias Guriepensis as representing 
the Siluride in South Africa. Keeping in view his remarks in the 
opening foot-note about the absolute necessity for compression and 
omission, it has, nevertheless, occurred to me that this specimen may 
represent an undescribed species, or near ally. It is by no means an 
uncommon fish ; on account of its voracity and generally small size, it 
proves almost as great an angler’s pest as the Platanna frog (Xenopus). 
It is universally known as the ‘ Rock baager,’ because, unlike its much 
larger mud-loving congener, it chiefly haunts rocky spots. Its erected 
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dorsal and pectoral spines are much dreaded by the angler, as they are 
said to be very poisonous. 

Mr. Harmsworth thinks that the eel he caught is the silver eel. A 
writer in a recent number of the Hast London Dispatch (November) 
mentions the silver eel as occurring in South Africa. It is unknown to 
me; I am acquainted only with the two other kinds the writer mentions. 
It has the sharp nose which he gives as characteristic of the eels which 
are known to frequent estuaries for breeding purposes. Possibly it may 
be a new species. In any case, if this Orange River eel is not new, the 
circumstances surrounding its discovery demonstrate either its extreme 
rarity, the possibility of occasional access beyond the falls, or the 
erroneousness of the estuarial spawning theory. It would be of interest 
to determine the occurrence or not of eels in the Orange or its tribu- 
taries below the falls, but I fear there are difficulties, streams and 
observers being equally scarce in those parts ; also to ascertain if they 
are found in the Berg, Olifants, Verloren Vlei, and other waters flowing 
into the Atlantic. The feeders of the east-flowing Breede River rise so 
near the Paarl that my breakfast might have been furnished by that 
stream. I have been told as an undoubted fact that eels never occur in 
the Berg River. 

There is an alternative explanation, which I have formulated and 
kept in abeyance, to fall back upon should my Augrabies theory prove 
fallacious, and which the occurrence of an eel above the falls tends to 
invest with greater significance. I have been assured that the larger 
baager, Clarias Gariepensis, or an allied species, occurs in all rivers flowing 
into the Atlantic, the Berg and Olifants included. Unfortunately, my 
information on this point is purely hearsay, and is second-hand, but if 
correct might account for the absence of eels in our Western rivers ; 
for can it be that so voracious, active and indiscriminate a feeder as the 
baager renders the co-existence of eels in the same waters impossible or 
of rare occurrence? It is also said that the baager does not occur in 
streams debouching eastward, and there eels abound. This is con- 
firmatory. 

I have not been able to compare the comparatively rare fresh-water 
tortoise of the Orange River basin with the more abundantly occurring 
kind found in the Fish River and Kei basin, in the western province, or 
elsewhere, but I strongly suspect that it is specifically distinct. It is 
not Sternotherus sinuatus, for the plastron is rigid ; and it is probably 
not Pelomedusa galeata, for the peculiarly offensive odour is not nearly 
so strong or persistent as in the latter species. 

Our rivers and waters still offer ample scope and material for research 
and identification to any naturalist who wishes to take up a fruitful and 
comparatively unworked branch of zoology. 
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Mr. Trimen’s list of fresh-water fish—fifteen—is clearly incomplete, 
whilst our batrachians are sure to yield several new species to the 
investigator. 

The following notes on the Red Locust, by Dr. KANNEMEYER, were 
also read : 

On several occasions I have been told by some of our oldest residents 
that the country sixty years ago was invaded by swarms of large red- 
winged locusts, which did immense damage ; the few orchards then in 
existence were practically destroyed, even the bark being devoured. 
Peaches were still unripe, but only the bare stones were left attached to 
the leafless branches. They even devoured linen or cloth. By prefer- 
ence they slept in trees. They were known as ‘red locusts.’ The name 
is very appropriate, for it is astonishing how conspicuously the faint 
reddish tint of the underwing shows up during flight. This, together 
with their larger size, greater activity and robustness on the wing, and 
wariness, serve to distinguish them from the ordinary locust. On both 
occasions they appeared here in January. I submitted the examples I 
sent to those who had witnessed the 1834 invasion, and they were at 
once recognised as identical. 

Several impregnated females have lately been faiitid, but I do not 
think we need fear an injurious increase, for what happened in the 
thirties has happened now. Then, as now, the ordinary locust abounded, 
and the intruders speedily got mixed up with them, so that in a short 
space of time merely scattered individuals were found all about the 
country. The swarm from which the specimens sent were obtained 
entered the colony to the west of Aliwalin a compact mass. Whilst in 
the Burghersdorp district they soon became mixed up with several 
flights of ordinary locusts, and in a short time scattered individuals and 
small parties were found over an extent of country thirty or forty miles 
wide. Previously to that I had noticed an individual here and there 
accompanying the ordinary swarms, so that the disintegrating process 
had already commenced elsewhere. 

I do not know what proportion of ordinary locusts’ eggs are fertile, 
but this I am sure of, that of those hatched out not one in two hundred, 
probably not one in five hundred, reaches maturity. It is only when 
the country is overrun by the introduction of overwhelming swarms 
from elsewhere, constantly reinforced, that the locust is able to survive 
in harmful numbers. This produces a surfeit of food. Every living 
creature is its enemy. I have frequently had the opportunity of 
watching the hatching out of what was destined to become a large 
swarm, fairly exterminated within a week, mainly by indigenous birds. 
This fact is well exemplified by the case of the large queen locust 
occurring sparsely over the whole country, and well known as the 
‘ Zeer oog sprinkaan’; it is immensely more prolific than the ordinary 
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locust, producing immense broods regularly every year, so that strips of 
veldt are often blackened by the larvee ; and yet, thanks to the birds, 
and in spite of their acrid nauseousness, barely sufficient specimens 
survive to keep up the chain of reproduction. 

But for the existing checks, I am convinced that this part of the 
country, at all events, would in very few years become an uninhabited, 
lifeless waste. 

The absolute preservation of all our birds is thus an imperative 
necessity, and we may safely leave the red locust to them. 

Apart from the greater strength of wing, voracity and wariness, I may 
mention two other peculiarities of the red locust, which make it fortu- 
nate for us that it does not occur in such number as its congener : 

(a) A farmer, if able to raise a thin but continuous fringe of smoke 
to windward, can generally protect his crops against the ordinary 
winged locust, but the red locust either forces his way through the best 
of smoke, or simply rises above and pounces down. 

(b) The ordinary locust is clearly urged on by a migratory instinct, 
which eventually drowns it in the ocean ; it tarries just long enough to 
eat. Not so the red locust; it remains for days in the same locality. 
The destruction it effects is therefore more thorough. 


ANNUAL GENERAL MEETING. 
Wednesday, July 31, 1895. 
Mr. R. MAruotu, Ph.D., M.A., President, in the Chair. 


The Reports of the Secretary and Treasurer were read. and adopted. 
The members present then proceeded to the election of a President 
and Council for the ensuing year, with the following result : 


T. Murr, LL.D., M.A., F.R.S.Ed., President. 
H. Bouus, F.L.S. 

G. S. CORSTORPHINE, Ph.D. 

W. H. Finuay, M.A., F.R.A.S. 

Rev. G. H. R. Fisk, C.M.Z.S. 


D. Gitt, LL.D., F.R:S. Members 
R. Maruoru, Ph.D., M.A. of 
L. Périncuey, F.ES., F.Z.S. Council. 


Dr. J. A. Ross 
Hon. C. A. Smiru, M.A. 
T. STEWART, M.Inst.C.E. 


The PRESIDENT then delivered the annual address, on ‘The Progress of 
Natural Science in relation to South Africa during the last Ten Years.’ 
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REPORT OF THE PROCEEDINGS 
OF 


THE SOUTH AFRICAN PHILOSOPHICAL SOCIETY. 
During the year ending July 31, 1895. 


Since the last Annual General Meeting eight Ordinary Meetings have 
been held. The average attendance of members has been nine, and of 
visitors four, making an average total of thirteen. 

At the Ordinary Meetings four papers have been read on the subjects 
of ‘Mineralogy,’ ‘ Zoology,’ ‘ Meteorology,’ and ‘ Voice Production ’; 
notes on a variety of subjects have been brought before the Society. 
Brief accounts of these will be printed in the Notes of Proceedings. 

A large number of books has been received as exchanges or presenta- 
tions, A list of these will be published in the Proceedings. 

During the year five ordinary members have been elected, two have 
resigned, and the names of four have been removed for non-payment of 
their subscriptions ; the Society has lost one member by death; the 
total number of ordinary members is fifty-nine. 

The manuscript of the second part of Vol. VIII., 1892-95, is ready for 
the printer, and the Council has authorized the publication of Part 2 
of the ‘Descriptive Catalogue of the South African Coleoptera,’ which 
will complete Vol. VII. It is expected that these parts will be shortly 
in the hands of the members. 

L. PERINGUEY, 
General Secretary. 


cil 
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ANNUAL ADDRESS TO THE MEMBERS 
OF THE SOUTH AFRICAN PHILOSOPHICAL SOCIETY, 


On JULY 31, 1895, 
By THE PRESIDENT, R. MARLOTH, PH.D., M.A. 


Tur PRoGRESS oF NATURAL SCIENCE IN RELATION TO SouTH 
AFRICA DURING THE LAST TEN . YEARS. 


It has been customary for the President who had the honour of re- 
election for a second year conferred upon him, to review the work of 
the Society during the two years of his presidency. With your per- 
mission, ladies and gentlemen, I shall take the liberty of deviating from 
this rule in order to treat a larger and more comprehensive subject. 
Before doing so, however, I should like to mention a few events of this 
period which I cannot pass over in silence. 

It had long been felt that the place where we held our meetings was 
unsuitable for the purpose ; but it was not possible to find a more con- 
genial locality until the present spacious hall was offered to us. The 
removal into these new quarters is a great improvement, not only 
because they are more comfortable and convenient, but also on account 
of the opportunity it gave us of putting our library in order. 

There are many important works and publications in our possession 
which do not exist in the South African Public Library ; but they were 
inaccessible to the student, being stowed away in cases for want of 
proper accommodation. Two new book-cases have been added, and 
our treasures arranged in them. im: a 

Among the gifts that our library has. received is one of especial 
value : a complete set of photographs of the South African Ethnological 
and Zoological Exhibition, arranged by Dr. Holub at Vienna and 
Prague. | 

Among the papers read at our meetings is one which introduced a 
subject hitherto not included in the scope of our work, viz., music. 
The manner in which Herr Eberlein treated his subject, ‘ Voice Produc- 
tion on Scientific Principles,’ will make the paper an ornament to the 
volume of our Transactions at present in course of publication. Members 
will be pleased to learn that, together with the volume which is to con- 
tain the Proceedings of the Society and the papers read during the last 
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two years, another volume has been despatched to the printers, which 
forms the second part of Mr. Péringuey’s ‘Catalogue of South African 
Coleoptera.’ Some of the highly-artistic plates for this part are already 
completed, and, as your Council has authorized the printing of the 
third part of this catalogue also, we shall soon possess a complete volume 
of this work, comprising the Cicindelide and Carabidee—families as 
fascinating to entomologists as orchids are to botanists. 

At the commencement of my address I stated that I intended to dis- 
cuss a more comprehensive subject than the work of this Society during 
the last two years. I shall endeavour to-night to lay before you an 
account of the progress of natural science in relation to South Africa 
during the last ten years, which will lead us up to a consideration of the 
present state of scientific research concerning this country. 

For one who is in the midst of practical work, and has little time to 
spare for scientific research, the attempt to deal with this subject is 
very bold, and although I became more and more conscious of the 
shortcomings of this paper when I began to arrange and work out my 
notes, I decided to go on with it for several reasons : partly because it is 
now ten years since I became a member of this Society, but principally 
because I think that such a review would be of advantage to scientific 
research in South Africa. 

Year in, year out, one hears complaints that little or nothing of such 
work is being done in this country ; but I do not think that matters are 
quite so bad, and I cherish the hope that the knowledge of what has 
been done will be a stimulus to further progress and advancement. It 
appears to me that the people of this country are awakening ; that the 
attention to, and interest in, matters scientific is greater at present than 
it has ever been. Such a time seems to me to be especially appropriate 
to see how much or how little has beendone. As many of the problems 
awaiting scientific research in South Africa have been pointed out and 
discussed, on various occasions, by our first President, Sir Bartle Frere, 
in his very comprehensive address ; by Mr. Gamble, in a special paper 
read in 1880; and by several of my predecessors in their annual 
addresses, I shall not weary you with a repetition of their words. Only 
this much must be said, that some of the problems mentioned have 
found investigators ; that most of them, however, are still waiting to be 
investigated. 

The restriction which I have placed on the title of my address explains 
why I shall not include in this review the highly important work done 
at the Royal Observatory. Besides, there is no need for doing so, as 
my distinguished predecessor in this Chair, and his colleague, in their 
numerous communications, have demonstrated to us that there is at 
least one place in South Africa where scientific research has a real home 
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—a home which rivals in its results the larger institutions in the Old 
Country, and has conferred further distinction on the place rendered 
famous by the labours of the two Herschels. It is specially gratifying 
to note that another worker in the same field (Mr. Roberts) has con- 
tributed valuable papers for our meetings. 

I may be almost equally brief in my remarks on the progress of 
meteorology ; for since the account of the organization of the meteoro- 
logical service to this Society by Mr. Gamble, no important changes or 
new features have been introduced. 

A beginning has been made with regular barometric observations at 
a high-level station, Mr. Stewart taking daily readings at the reservoir 
works on Table Mountain. Perhaps a further advancement in this 
direction may soon be effected by the erection of a station with self- 
registering instruments on the top of the mountain. As the Royal 
Observatory, 3,445 feet below it, is only three and a half miles distant 
from the north-eastern edge of the plateau, the comparison of the records 
of these two stations would afford highly valuable material for the study 
of atmospheric changes, relating to local as well as to general causes. 

An attempt has been made to obtain some information concerning 
the extremes of temperature occurring on the highest mountain in the 
Western Province, the Mountain Club having placed a pair of thermo- 
meters on the Matroosberg, 7,430 feet high. 

Special attention has been bestowed on the question of the ‘ Reduc- 
tion of Observations of the Barometer to Sea-level,’ Mr. Howard, as 
well as Professor Guthrie, having shown that the formula of La Place 
should not be applied to readings taken on high tablelands, such as 
Central South Africa. Professor Guthrie, in his paper read before this 
Society in 1889, came to the conclusion that, when a continuous series 
of daily observations has been taken at a fixed hour for four or five 
years, the sea-level of that place ought to be deduced from his table, 
with a probable error of less than five feet. As an additional proof of 
the value of this paper, I may mention that it has quite recently enabled 
me to correct an error in the report of the Meteorological Commission, 
the altitude of Stellenbosch for both observers being there given as 
400 feet, while the barometer is at present at a locality only 305 feet 
above sea-level. In connection with this subject, I may be allowed to 
refer to the observations which have been taken of the currents and the 
temperature of the sea along our shores. 

The changes in the temperature of the water in and near Table Bay 
are highly interesting, Mr. Good’s observations showing not only that 
the water is considerably colder in summer than in winter, but that the 
variations in summer are much greater than in winter. While the 
temperature in July and August, 1894, varied only from 57 degrees to 
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59 degrees, it changed in February from 48 degrees to 59 degrees, I 
may add that I observed a minimum of 46 degrees and a maximum of 
60°8 degrees at Camp’s Bay during the month of January of the same 
year. 

Regular observations at some of our ports would afford valuable 
material for the study of the ocean currents along our coast, especially 
if they were made in conjunction with a series of analyses of the 
water, for it may not be generally known that there is a considerable 
difference in the composition of the water of the South Polar and the 
Agulhas currents, the former containing one-fifth more solids than the 
latter. 

The recent progress in the knowledge of the geology of South Africa 
refers principally to the Transvaal gold-belt, and especially to the 
conglomerate beds of the Witwatersrand. A complete account of the 
geology of this region was given by Mr. Draper in a paper read before 
the South African Geological Society a few months ago. 

The geologists who possess an intimate knowledge of these gold-beds 
mostly approve of the explanation first given by Dr. Schenck in 1888, 
and consider them to be a remnant of the northern wing of a synclinal 
fold, the higher parts of the tilted strata having been removed by 
denudation, while the axis and the lower part of the fold have been 
buried under the younger formations which skirt the ridge to the 
south. 

There is another portion of South Africa upon which considerable 
light has been thrown by the researches of Dr. Schenck (Halle), viz., 
Great Namaqualand and Damaraland, regions which are separated from 
the sea by a broad belt of desert, while—it may not be superfluous to 
repeat it—the country to the east of them, the Kalahari, does not 
deserve this designation. 

The coast-belt is formed of vast and ever-moving sand-dunes, bare 
and barren chains of gneiss and granite mountains, which are devoid of 
all vegetation, and long, stretched-out plains of stone and sand between 
them, 

Dr. Schenck shows that in this region, which extends from the 
Orange River to the Tropic of Capricorn, not the usual agent, water, but 
the climate of the desert, brought about its denudation. 

Owing to the enormous insulation, the gneiss and granite of the 
mountains underwent rapid disintegration, the boulders and fragments 
of rock rolling down into the valleys, and the sand being transported 
by the wind. This dry denudation is the cause of the present con- 
figuration of the country, it being originally a mountainous region, at 
present buried under its own detritus, through which only the higher 
ridges still protrude, 
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Very little recent work has been done in the better-known parts of 
the country. Mr. Sawyer has investigated the geology of the Prince 
Albert gold-fields, Mr. Duff that of the Knysna; and my own travels 
and researches have enabled me to settle the question of the origin of 
the nitrates, which occur in several mountain ranges. 

It is to be regretted that the splendid opportunity offered by the 
numerous water-boring operations has been partly lost by not preserving 
all the cores, especially from localities where different formations had 
to be cut through. 

The curious rock, which everyone who refers to South African geology 
must mention, the Dwyka conglomerate, has received almost as much 
attention as the auriferous districts, it being now generally recognised 
as an undoubtedly clastic formation, and most observers who have 
studied it recently admit that it appears to have originated in a glacial 
period. If the conglomerate which fringes the southern edge of the 
Karoo, and the similar rock found on the Vaal and Orange Rivers, are 
identical, as Dunn assumes—and there is some probability of that being 
the case, as the latter contains the same kind of scratched stones, some 
of which I have gathered myself near Prieska, breaking them out of the 
rock—then we would possess a vast deposit formed during a glacial 
period and spreading almost over the whole of South Africa. 

One branch of geological study, which is more and more recognised 
as being of the greatest importance, owes its progress, as far as South 
Africa is concerned, entirely to one man, viz., to Professor Cohen, at 
present at Greifswald. 

He and his pupils have ascertained the mineralogical composition of 
a considerable number of our rocks, ¢g., granite from Table Mountain, 
clayslate and diabase from Sea Point, and a number of varieties of 
porphyry, gabbro, diabase, and granite from various localities in the 
Transvaal. The importance of the work done, and the urgent neces- 
sity for further research in this direction, is best shown by the fact that 
many of the rocks formerly called dolerite were recognised as diabase ; 
that the origin of many of the boulders occurring on the banks of 
the Vaal River near its junction with the Orange River was traced 
to the Makwassi Mountains; that the material which formed the 
Table Mountain sandstone was derived from granitic or gneissose 
rocks. 

It is the study of the petrography of our non-fossiliferous rocks which 
will be the principal factor in revealing their nature and origin and their 
true position to each other. 

What an interesting work would it be, ¢g., to carry out a complete 
petrographical investigation of the rocks and matrix of the Dwyka con- 
glomerate ! for that would indicate to us the regions whence all these 
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boulders and stones and pebbles came, and how they were formed into 
a new rock, 

I am glad to think that the latest addition to our list of members is 
a gentleman who has made petrography one of his special branches of 
study, and that we may look forward to many valuable contributions 
in this department. 

The broad outlines of South African geology are laid down in a re- 
liable way. by previous workers ; the details of the country are to be 
filled in by a systematic study of each district. I rejoice at the decision 
of the Government, that the work is to be taken in hand without delay, 
and that the organization has been entrusted to a distinguished member 
of our Society, so that there is now no doubt that it will lead to a proper 
geological survey of the whole country, a consummation earnestly to be 
wished for. 

The progress which geognosy and stratigraphy have lately experienced 
in this country has been shared, or even surpassed, by another branch of 
geological research, viz., paleontology, the visit and labours of Pro- 
fessor Seeley having considerably advanced our knowledge in this 
department. We know, from his investigations, that the Karoo beds 
comprise five distinct periods. The Pariasawrus Bainsii, which he ex- 
tracted from the lower beds and named after the late Mr. Bain, who 
had discovered the specimen, is the representative of a new type of 
those huge animals which inhabited this part of the globe before the 
times.in which the layers of rock were deposited that at present form 
the Nieuwveldt Mountains. Up to the present this specimen is the 
only one known, and is consequently ‘one of the most prized ornaments 
of the British Museum,’ as Professor Seeley calls it. The country in 
which this animal originated and lived has to be satisfied with casts 
from the original, one of which is in the South African Museum at 
Cape Town, and one in the Albany Museum at Graham’s Town. 

Many other interesting forms of the extinct animal world of this 
country have been described, and are being described, by the eminent 
paleontologist, the material being supplied partly from his own finds, 
and partly from the collections in the two museums. One of the 
greatest difficulties of this work is the deplorable incompleteness 
of most of the specimens, many skulls having been gathered, but 
no complete skeletons of the larger animals, not even of the 
Dicynodon. 

The paleontology of the vegetable world has not been altogether 
neglected, some recent work having been done in this branch by Dr. 
Kannemeyer and Dr. Schénland. There are, however, many forms not 
yet identified, or known in incomplete specimens only. 

In turning our eyes to the living organic world, we find a larger 
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number of investigators, and consequently a more considerable advance- 
ment of these branches of study. 

The knowledge of our flora has been extended and deepened in a 
marked degree, not a single year having passed in which a considerable 
number of new species have not been discovered and described ; and 
the fact that some of them came from the well-explored neighbourhood 
of our larger towns proves that the field is in no way and in no part of 
the country exhausted. Some regions, formerly imperfectly known, 
have been searched with great success, the collections of Mr. Flanagan 
in the Transkei, and of Dr. Schinz and myself in the Kalahari region, 
having yielded over 300 new species. 

There are a few orders which have attracted special attention and 
benefited from it. Chief among them stand the orchids, of which our 
knowledge is at present far more satisfactory than it was ten years ago. 
This progress is almost entirely due to the unfailing enthusiasm and 
persevering labours of Mr. Harry Bolus, whose work on the Orchids of 
the Cape Peninsula ornaments our Transactions, while the first part of 
his ‘ Extra-Tropical South African Orchids,’ which contains fifty 
beautifully-executed plates, was published as an independent book in 
1893. Asa similar number of plates for the second part of this work 
is already completed, we shall soon have raised our knowledge of this 
part of South African natural history to such an advanced state that 
few other branches can rival it. 

Another order, equally intricate in its floral characters, and con- 
sequently equally dependent on the study of fresh material, viz., 
Asclepiadacez, has been quite recently rescued from long neglect, Mr. 
Schlechter, the fortunate discoverer of many new plants belonging to 
this and other orders, having paid special attention to it. 

The number of new species described during the last ten years 
amounts to forty-seven orchids, thirty-four heaths, and many Asclepia- 
daceze, while the other orders have received constant additions by the 
labours of these botanists as well as their friends, chief among whom 
are Professor MacOwan, Professor Guthrie, Professor Bodkin, and Mr. 
Medley Wood. The Liliacezw, Iridacee, Amaryllidacee, and allied 
orders, were sufficiently dealt with in Mr. Baker’s general monographs 
of these orders, and the Juncacez by Professor Buchenau. The Restia- 
ceze have been well treated by Professor Masters, and the grasses by 
Professor Hackel in a recent part of De Candolle’s ‘Prodromus.’ Another 
work of great value to the student of South African botany is the re- 
cently published fifth volume of the ‘Conspectus Flore Africe’ by 
Durand and Schinz ; for it comprises just those orders which are not in- 
cluded in the ‘ Flora Capensis.’ The continuation of this latter work 
has unfortunately been delayed, although the manuscript and the funds 
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for another volume were placed into the hands of the authorities at 
Kew four years ago. ‘The Council of this Society has done what it 
could in the matter, and were informed quite recently that the first 
sheets have now been sent to the printers. 

A most important work in aid of the study of South African botany 
is the distribution of a ‘Herbarium Normale,’ at first by Professor 
MacOwan and Mr. Bolus jointly, now by the former alone. If one 
considers that complete sets of these plants were sent to the fifteen 
most important herbaria of Europe, America, and Australia, delivered 
free of any charge at London, and that this distribution already com- 
prises 1,600 numbers, the magnitude of the undertaking, and the services 
rendered to South African botany, will be apparent. 

However, not only the flowering plants have received some special 
attention, but also the cryptogams. Mr. Sim has favoured us with his 
‘Ferns of South Africa,’ and a provisional list of the Cape marine alge, 
published in 1893, by Miss Ethel S. Barber, in the Jowrnal of Botany, 
has been of great assistance to the student of our seaweeds. 

This list contains 429 numbers; but many more have been since 
found, for these lovely forms of marine life now have many friends, of 
whom I may be allowed to mention Mr. Leonard Boodle (1890), Mr. 
Scott Elliott, Dr. Becker of Graham’s Town, Mr. W Tyson, Mr. E. S. 
Evans at Durban, Mr. Flanagan, and Mrs. Weber van Bosse from Am- 
sterdam. Several algologists of renown, ¢g., Professors Schmitz and 
Heydrich, are at present engaged in the study of the large amount of 
material accumulated in these few years. 

The attention paid to the depths of the sea has not prevented an ex- 
ploration of the mountain heights, and the interesting finds recorded up 
to the present promise ample reward to further investigators of these 
regions. As the Mountain Club, with its natural history branch, has 
shown such promising activity during the three years of its existence, 
we may look forward to a speedy increase of our knowledge of our 
mountain flora. 

Some progress has also been made in the study of the distribution of 
plants, Mr. Wood having published his list of Natal plants, Mr. Sim his 
‘Flora of Kaffraria,’ while Mr. Bolus’s ‘ Conspectus of the Flora of the 
Cape Peninsula’ is nearly completed. 

Although not South African, I must here mention Professor Engler’s* 
work on the flora of the higher mountains of tropical Africa, as it 
demonstrates to us many interesting and instructive relations existing 
between these regions and our own. Although the former flora is only 
very imperfectly known at present, we already find not less than sixty- 
two Cape species recorded from it, among which are, ¢.g., three species 

* A, Engler, ‘ Ueber die Hochgebirgsflora des Tropischen Afrika,’ 1892. 
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of everlastings (Helichrysum). But besides these identical species there 
are many nearly allied forms, ¢.g., eighteen other species of Helichrysum, 
and many typically South Africa genera, such as Pelargonium, Ozalis, 
Erica, Blaeria, Protea, Sparmannia, and Disa. 

Much more light will be thrown upon these relations by the further 
exploration of those mountains, as well as of the highlands of the 
Zambesi and Shiré rivers. 

It is with great pleasure that I refer on this occasion to a most 
interesting paper read before this society by Professor Guthrie in 1888 
on ‘The Subjective Causes of Evolution as illustrated by the Geo- 
graphical Distribution of Plants.’ One need not agree with the lecturer 
in the final conclusion, ‘that independent simultaneous variation must 
be admitted as a vera causa for the existence of widespread species,’ and 
yet admit the possibility of such a process. 

Comparatively little work has been done in vegetable biology, 
although our climate, with its rich flora and its extremes of temperature 
and dryness, abounds in highly interesting material. Professor Goebel 
has studied some of our Mesembryanthemums and Euphorbias. Pro- 
fessor Buchenau has published a monograph of the curious palmiet, 
Prionum palimta, and I have contributed several papers on the adapta- 
tion of South African plants to the climate. 

Some observations have been published on the fertilization of flowers. 
Mr. Scott Elliott collected and contributed to the ‘Annals of Botany’ 
what was known about the important 7é6/e which our birds have in this 
work. Mr. Evans quite recently described the adaptation of the flowers 
of several species of Loranthus, viz., L. Kraussianus and L. Dregei, to 
fertilization by sun-birds (Cinnyris olivaceus and C. Verreauxi), while I 
had the good fortune to discover the butterfly which fertilizes the queen 
of orchids, Disa uniflora. If we add to that a paper by Dr. Schonland 
on Cyphia volubilis, and the subject of my presidential address of last 
year, ‘On the Means of the Distribution of Seeds in the Flora of South 
Africa,’ our list is complete. It represents a very meagre result, although 
phytobiology, the study of the immediate relationship of plants to their 
environment, is the most living and interesting development of 
botanical study. 

It may be due to insufficient information on my part, but it appears 
to me that the progress in the knowledge of our fauna is, in proportion, 
less considerable than that of our flora. 

-Not that the number of the new species recently described is smaller. 
On the contrary, for the ‘Zoological Record’ mentions sixty-five new 
vertebrates, 209 molluscs, and 1,279 insects, besides the corresponding 
numbers of the smaller orders. But the describing of new species is 
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only a small portion of zoological study, histology and biology being of 
much greater importance. 

It may be said, perhaps, that in this respect our knowledge of South 
African vertebrata is so complete that little or nothing could be added 
to it. I cannot think so, however, for there is still much to be learnt 
about their evolution and their mode of living. Even concerning some 
mammals, considerable uncertainty exists in most elementary questions. 
The habits of the ant-eater, Orycteropus Capensis; of the otter, Aonyx 
Lalanndii ; of the so-called manhaar-jackal (or aard-wolf), Proteles cris- 
tatus, are only insufficiently known, the latter animal, for instance, 
having been placed on the list of obnoxious vermin, towards the 
destruction of which the Government pays rewards, while scientific 
observers declare that this animal is the best friend of the farmer, as 
it lives exclusively on insects. As some of our animals are becoming 
rarer every year, and some are almost extinct already, it is a fortunate 
circumstance that several patrons of our museums have spared no 
trouble or expense to procure such specimens. Quite recently Mr. 
Rhodes obtained a white rhinoceros, which, when mounted, is to be 
placed in the South African Museum, where it will be a fit companion 
to the beautiful antelopes presented to that institution by Mr. Selous. 
Together with this famous traveller and hunter, I must not omit to 
mention the not less distinguished traveller and collector, Dr. Holub, 
who has largely contributed to the knowledge of our Mammalia, as well 
as birds and reptiles. 

Snakes and tortoises have been studied by Mr. Oakley and Rev. Mr. 
Fisk; but of the fishes, fluviatile as well as marine, we know almost 
nothing beyond their names and the quality of the flesh. A marine 
biological station, recently advocated in one of the daily papers, would 
do much towards the study of the habits and modes of life of these 
and other inhabitants of the ocean. However, not only such a practical 
and limited purpose would be served by such a station, but owing to 
the close proximity of the two ocean currents, which differ greatly in 
their temperature, no better locality could be found for the study of 
the influence which the surroundings have on the evolution of new 
varieties. There are several species of molluscs* which are common to 
Table Bay and False Bay, but represented in each bay by different 
varieties, ¢.9., Trochus merula, which is in False Bay of a deeper red 
than in Camp’s Bay, and Marginella nubaculata, which is also richer in 
colour in the former bay than in the latter. What is the cause of this 
variation, which is so constant that the origin of every specimen of 
these shells is at once recognised? Although such a station could 
hardly become self-supporting, it would be able to pay a considerable 

* G. W. Sowerby, ‘ Marine Shells of South Africa,’ 1892. 
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portion of its cost from the receipts for specimens supplied to museums 
in foreign countries. The demand for them is practically unlimited for 
a long time to come, for there are many museums at home which 
possess almost nothing out of the rich fauna of our seas. 

Entomology has largely benefited from the enthusiasm of three of 
our members—Messrs. Trimen, Brady, and Peringuey. Mr. Trimen’s 
beautifully illustrated work on the Butterflies of South Africa is a just 
cause for pride, not only to the author, but also to the country which 
produced it; and to Mr. Péringuey’s book on the first two families of 
the Coleoptera I have already alluded in the introduction. 

With regard to the distribution of beetles, Mr. Brady has drawn our 
attention to the curious limitation of the area of certain varieties of 
Trichostetha Capensis ; while, in their presidential addresses, Messrs. 
Trimen and Péringuey treated some other highly interesting subjects, 
the former ‘Mimicry among Insects,’ and the latter ‘ Parasitic Wasps 
and Bees and their own Parasites.’ In addition to these, Mr. Péringuey 
favoured us with some notes on the parasites of locusts and on insects 
injurious to forest trees, while Mr. Alston discovered a species of Torubia 
growing on the larvee of some beetle (Moluris spec.). How much has to 
be learnt as yet about the life-history and the habits of our insects ! 

And this is not a scientific matter only, but one of the greatest 
economic importance, it being more and more recognised in all parts ot 
the world, that the study of the problems of insect life is of highly 
practical value. It is fortunate for this country that a special appoint- 
ment has already been made, and that consequently a systematic investi- 
gation of all questions relating to economic entomology will soon be 
undertaken. 

On this occasion I should like to refer to a subject that appears to 
me especially promising. There are many extensive caves in our 
mountain ranges, but nothing is known about their fauna. Although 
they may not contain any higher animal, ¢.g., a new species of Proteus, 
as Sir Bartle Frere suggested, there is no doubt that in every one of 
them some insects could be found. 

Who would have imagined that there could be a whole fauna of 
insects on the snowfields of the Matroosberg? And yet, during a hurried 
march two years ago, I collected eleven different species of flies and 
bugs. It appears to me a great deal more certain that our caves con- 
tain some representatives of the peculiar blind and bleached subter- 
ranean fauna (mites, springtails, spiders), of which some hundred 
different species are known from the caves of Europe and America, 
many being identical in both countries. And what an important bear- 
ing would the discovery of any species that should resemble its Northern 
allies have on the question of the ‘independent development of the 
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same species under similar conditions but in widely distant localities’ ! 
As no migration of these subterranean animals is possible, the present 
wide geographical distribution (in Europe and America) is a remarkable 
phenomenon. How much more remarkable would it be if some of 
these cave-dwellers should be found in South Africa as well. I feel 
much inclined to think that such an entomological discovery would 
greatly strengthen the position taken up by Professor Guthrie with 
regard ta independent evolution of the same species in the vegetable 
world. 

In reviewing the progress made in the department of ethnology, 
there is, since the appearance of Fritzsch’s classical work on the 
natives of South Africa, only one other book to be recorded, viz., 
Mr. Bent’s account of his explorations in Mashonaland, published 
in 1892. 

The news which various travellers had brought with them of the 
existence of ancient ruins of great extent in these regions was received 
with amazement, and created numerous hypotheses about their origin. 
They were ascribed to the Portuguese and Arabs, to Egyptians, or some 
unknown race, and some speculative minds thought that the fabulous 
land of Ophir had been discovered. | 

Only the systematic exploration of these mystical buildings could 
solve this fascinating problem, and we are grateful to the liberal pro- 
tectors of the country, who induced Mr. Theodore Bent to undertake 
the promising task. His researches have answered the principal ques- 
tion, for, although he did not succeed in finding any graves, and conse- 
quently no skeletons of the builders of those ancient temples, he 
ascertained that they were of Phallic origin ; that a race kindred to the 
Pheenicians, and perhaps contemporaneous with them, must have 
occupied the country for a long time. 

Some three or four thousand years ago that portion of South-Eastern 
Africa was ruled by a nation which understood the art of mining, gold 
and silver smelting, and left us as imperishable monuments of their 
civilization the finest specimens of dry-building that are in existence. 

When did this occupation terminate? There is no answer, no 
suggestion even, to this question. All that we know at present is, 
that thousands of years afterwards, at the time when Portugal took 
possession of the coast, the powerful Kafir dynasty Monomatapa occu- 
pied the country. And even from that time onwards we possess only 
fragmentary information concerning the races and tribes which followed 
each other in the occupation of the country. The best source from 
which more light could be thrown on the history of these ages would 
be the reports of the missionaries of the sixteenth century, especially 
of the Jesuits. Hence it is a matter for congratulation, that the 
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Government have carried out Mr. Theal’s suggestion, and asked Mr. 
Wilmot to proceed to Rome in order to search the archives for docu- 
ments relating to South Africa. 

Very little recent research has to be recorded concerning the study 
of primitive man in other parts of South Africa, although every year 
which is allowed to pass unutilized renders the work more difficult. 

The Bushman, in his native state, exists at present only in the 
Kalahari, ‘the last refuge of liberty for the expelled original inhabitant 
of South Africa,’ as Fritzsch puts it in his work quoted above. 

Whence did he come ? what is his origin ? 

The signs of Bushman occupation are everywhere, not only in South 
Africa proper, but right up into Manicaland and to the banks of the 
Zambesi. 

Did the Bushmen live there previous to the building of the temples 
of Zimbabwe and Matindaila, or did they move into the country when 
these temples and towers fell into ruins ? 

It seems improbable that a race so weak that it could easily be 
driven from its abodes by every other competitor, should have been 
able to occupy regions evidently eagerly disputed by powerful nations. 
And yet, on the other hand, is it possible that these Bushmen paintings 
which Mr, Bent mentions could have lasted up to the present day, had 
they been executed before Zimbabwe existed ? 

The Bushmen are generally considered to be the lowest of our native 
races ; but such they are only with regard to their social and political 
institutions, while in other respects they are superior to their nearest 
allies, the various tribes of Hottentots. They are intelligent, quick at 
learning, excellent observers of the phenomena of Nature, and they 
had developed the art of painting. 

Among other proofs of their powers of observation is their know- 
ledge of the stars, as shown by Mr. H. Tooke in his paper on ‘The 
Star-lore of the South African Natives,’ read before this Society in 1888, 
in which the following fitting remarks occur : 

‘The Homeric Greek has not done more towards distinguishing the 
stars of the Northern Hemisphere than have the half-starved outcasts of 
the Kalahari Desert or the cave-dwellers of the Drakensberg in respect 
of those spangling our Southern skies.’ 

I have already alluded to the wide-spread occurrence of their paint- 
ings. It grieves me to think that the process of natural and wilful 
‘destruction of these monuments of an almost extinct race is not 
arrested, 

One step in this direction has been made by this Society. Through 
the assistance of the Government and the Civil Commissioners, a list 
of all the Bushmen paintings in the country has been obtained, and the 
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information placed in the hands of Dr. Muir, who had first moved in 
this matter. 

There are still hundreds of paintings in a good state of preservation 
in many parts of South Africa, and all we possess of them is Mrs. 
Bleek’s collection of copies, a few odd reproductions in other books, 
and a number of photographs taken at some easily-accessible spots. 
It would be a work of the highest value and interest to secure copies 
or photographs of all the remarkable paintings still in existence, and I 
should not be surprised to learn that a careful study of these produc- 
tions of primitive art would reveal to us some signs of the development 
of the race. 

And this work has been done, but the author is unable to publish it 
on account of the considerable cost. 

What an opportunity for a man of means to secure the everlasting 
gratitude of all students of ethnology, and all lovers of this country, by 
offering a few hundred pounds towards this object! Andif no private 
party should be willing to come forward, the country, through its 
Government, should undertake the work. 

Were the Bushmen in reality the first race which occupied this 
country ? There are no remains known of a race which preceded the 
Bushmen, and yet some travellers think that it must have existed, a 
possibility which I am not prepared to dispute. There are some stone 
implements generally ascribed to Bushmen, which one can hardly imagine 
to have been manufactured by dwarf and comparatively weak people. 

I possess some so-called spear-heads or battle-axes, which I unearthed 
in a fountain near Griquatown, under an alluvial deposit of ten feet of 
soil and lime. They are perfect specimens, with sharp points and 
edges, and weigh two or three pounds respectively. Can this have 
been a Bushman weapon? From such evidence, some observers con- 
clude that once there must have been a more powerful race in South 
Africa, powerful enough to require and use such heavy instruments. 

It is highly probable that a systematic excavation of similar localities 
would throw some light on the state of the successive generations and 
races which occupied the country. At present we ascribe everything 
of the kind simply to Bushmen, but there must have been some 
development in that race, and the stages of this development are 
probably recorded in the soil. 

In going through the minutes of the proceedings of our Society, I 
find two subjects regularly brought forward from time to time, viz., 
the great desirability of a geological survey of the country and the 
study of the Bushmen problem. In 1878 an attempt was made to 
form an ethnological section of the Society, which, while paying atten- 
tion to ethnology in general, was intended to devote itself especially to 


exviii The Transactions of the South African Philosophical Society 


the work of the preservation of Bushmen drawings and other Bushmen 
remains. There, however, the matter seems to have ended, and up to 
the present we have not advanced any further. As the first-named 
subject has at last been taken in hand, we may hope that the second 
also will receive more attention than has hitherto been bestowed 
upon it. 

With these remarks I beg to conclude my review. It is not com- 
plete, for my address would have become too lengthy if I had attempted 
to refer to all details, therefore I beg to tender my sincere apologies to 
all authors whose publications I have not mentioned. 

Before concluding, however, I think it necessary to throw a hurried 
glance at the institutions and societies which follow scientific pursuits 
in South Africa. : 

I have already alluded to the share which the gentlemen in charge of 
the South African Museum and the Albany Museum have had in the 
work under review. 

The assistance rendered to science by the museums of the country 
and by the Cape Government Herbarium, which is well cared for by 
Professor MacOwan, is, however, not to be measured by the number 
and importance of their publications only, for the inducement for 
observation, the interest in, the surroundings created and stimulated 
in their numerous visitors, and the large amount of information 
accorded to personal or corresponding inquirers, are of much greater 
importance in a country where so much is still to be observed and 
discovered. 

Through the recent establishment of the Staats Museum at Pretoria, 
the number of these institutions has been increased to six (Cape Town, 
Graham’s Town, Port Elizabeth, Durban, Bloemfontein, Pretoria), and 
the growing popularity and increasing number of visitors prove that 
the people of South Africa do take some interest in these matters, and 
wish to be instructed. While some of the institutions advanced at a 
more rapid pace, the oldest and leading one, the South African Museum, 
was unfortunately handicapped in its development by being domiciled 
in one-third of the building, which would hardly be sufficient for a 
systematic and instructive arrangement of all its treasures. 

It is highly gratifying to know that this deplorable state of affairs 
is near its termination. 

The new building is completed, the fixtures are being put up, and 
the transferring of the collections will soon be commenced. Before 
the end of the year the vast amount of material accumulated in the 
cases and vaults of the old building will have been transferred to 
the new home erected in the Gardens. 

The disentanglement of the chaos and the arranging of the 
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exhibits will mean an enormous amount of work, requiring all the 
energy of the new curator, who, we trust, will soon be appointed. 

That part of the work relating to the minerals, rocks, and fossils 
is already being done by Dr. Corstorphine, while many very aged- 
looking animals are to be replaced by fresh specimens. The comple- 
tion of the new Museum is another proof of the new era upon 
which science and scientific research are entering in South Africa. 

Among our sister societies, the Eastern Province Literary and 
Scientific Society, at Graham’s Town, ranks first. It consists of several 
sections, and is in a flourishing condition, as is shown by the papers 
read at the various meetings, and published as the Magazine of the Eastern 
Province Literary and Scientific Society in half-yearly numbers. 

The Natural History clubs at Port Elizabeth and King William’s 
Town, and the Natural History branch of the Mountain Club at Cape 
Town, are working on similar lines, holding monthly meetings and 
excursions. 

Johannesburg possesses two learned societies, both endeavouring to a 
certain extent to assist in the development of the industry which created 
that town. These are the Chemical and Metallurgical Society and the 
South African Geological Society, the latter having been formed in the 
beginning of this year, to the great rejoicing of all who wish progress 
and success to this branch of study in South Africa. 

In glancing over the record of what has been done recently, and what 
is being done, I cannot but help thinking that it might be more. On 
the other hand, this review shows that the spirit of investigation and 
research is alive among us, and that it has produced some excellent 
results. 

It is sometimes said that this Society is not fulfilling its object, that 
it does not do the work expected from it. But why, may I ask, do 
these malcontents—there are such grumblers intra muros et extra—not 
assist us either financially or scientifically in improving what they are 
pleased to call an unsatisfactory state of things? If we consider the 
small number of our members, and especially of the working members, 
we have reason not to be wholly dissatisfied with the work done, and it 
may not be superfluous to state that, apart from its scientific value, some 
of this work has led to measures of great practical importance. 

It was in 1878 that Sir James (then Mr.) Sivewright read a paper 
before this Society entitled ‘A Trans-African Telegraph,’ and to-day this 
fantastic scheme, as it was called at the time, is not only secured, but in 
a fair way of execution. 

The papers on ‘The Adulteration of Food in Cape Town,’ read by me 
in October, 1885, and in 1887, were the first publications in this country 
which showed the actual state of things in this matter, and which, based 
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upon analytical results, advocated the introduction of a Food Adultera- 
tion Act. Three years later this Act was passed, and the whole country 
is at present enjoying its beneficial effects. 

In 1887, Dr. Ross read a paper on ‘ Bacteria in relation to Public 
Health,’ in which he strongly advocated the establishment of a 
laboratory for the purpose of investigating the various scourges which 
so greatly hampered farming in this country. 

In 1889 this much-needed institution was established at Graham’s 
Town, especially for the purpose of investigating the causes of the 
terrible disease which carries away thousands of horses every year. ‘The 
Bacteriological Institute has not restricted its work tv this particular 
question, but assisted in several other branches of bacteriological 
research, viz., pleuro-pneumonia of cattle, diphtheria, typhoid fever, etc., 
and it is most gratifying to learn from Dr. Edington, who is in charge 
of the institution, that the investigations for which it was specially 
created have been so far successful, that the preparation of the remedy 
for the combating of these diseases will soon have passed the experi- 
mental stage. 

The desirability of a geological survey of the Colony has been 
expressed from year to year from various sides, but from no one with 
more perseverance than by the South African Philosophical Society, 
especially by my predecessor in this Chair, our distinguished Astronomer- 
Royal. 

When Dr. Gill resigned his Chair two years ago, he had the pleasure 
of recording the completion of the geodetic survey of the Colony, 
another public work of special importance, in which he had a consider- 
able share. On that occasion he again referred to the necessity of a 
geological survey, and expressed the hope that under his successor the 
Society would be able to advance this object and bring it nearer its 
realization. Disclaiming any personal share in the exertions which led 
to the practical beginning of the task, I have great pleasure in render- 
ing the thanks of the Society to its former President, and to Dr. Muir, 
the Superintendent-General of Education, our new President, for their 
perseverance in this matter, which is now being crowned with success. 

Although I have referred at some length to these measures, I do not 
judge the value of the work of the Society by the share which it had in 
their promotion, for we have seen that the scientific results in themselves 
would fully justify the existence of the Society. There is, however, 
another most important function which the Society has fulfilled during 
its time of existence, viz., the beneficial influence which it has exerted 
on science and scientific pursuits in this country. 

There have been times in South Africa when this Society was the 
only one with a scientific object, and I do not doubt that the papers 
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which were read at its meetings, the exhibits and interesting discussions 
which were reported in the papers, kept awake the interest in scientific 
matters among many who otherwise would have allowed it to die out ; 
that many observations of highly interesting facts were the direct result 
of the stimulus given by such discussions ; that the formation of some 
of the other societies with similar aims is partly due to the stimulating 
influence of this Society ; that, in fact, the Society has to some extent 
gathered ‘the scattered pioneers of scientific research and observation in 
this country. 

There is no question that these results would have been more con- 
siderable if the Society had received more assistance from friends and 
lovers of scientific research, if its funds were more ample, if it 
possessed, ¢.g., the means to offer prizes or medals for original research 
in South African natural history or other branches of science. 

There are a number of bursaries and scholarships—not at all too 
many as yet—which enable diligent young men to pursue their studies 
in Europe ; there is a fund for granting a prize for original essays on 
banking currency and finance, founded by the late Mr. J. B. Ebden, but 
there is no such fund for rewarding original work in natural science. 
Is there no protector of these branches of study in South Africa who 
would devote a fraction of his wealth to this most desirable, most laud- 
able, most grateful object? A sum of £500, or better £1,000, entrusted 
to the Council of the University, to the Council of this Society, or to 
special trustees, would afford the means to offer every year a sufficient 
prize or medal, or both, in order to stimulate original research in any 
branch of natural science. JI am convinced that such reward would 
bring us the solution of many of the problems which are awaiting 
investigation, and I hope that the valedictory address of my successor 
may have to record the first essay originated through the establishment 
of such a fund. 

With this sincere wish I resign this Chair, and thank you once more, 
ladies and gentlemen, for the kind indulgence you have shown to my 
shortcomings in the management of the work of the Society, and par- 
ticularly for the attention which you have granted me to-night for this 
lengthy and yet incomplete address. 
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